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pH

Scope and Application: This method is applicable to surface water, wasiewater and

groundwater.

Method: Potentiometric

Reference: EPA 1983, p. 150.1

Sensitivity: 0.01 pH unit

Optimum Range: pH 1.00 to 12.00

Sample Handling: Determine on-site, if possible, otherwise within 24 hours.

Reagents and Apparatus:

S

Notes:

pH meter :

Combination pH electrode.

Magnetic stirrer and stir bars (for lab use).
Beakers or plastic cups.

pH buffer solutions, pH 4.00, 7.00, and 10.0.
Deionized water

The pH test is temperature dependent. Therefore, temperatures of buffers and
samples should be within 2°C of each other. For refrigerated or cool samples, use
refrigerated buffers to calibrate meter.

Interferences in pH measurements occur with presence of weak organic and
inorganic salts, and oil and grease. If oil and grease are visible, note on data sheet.
Clean electrode with soap and water, followed by 10% HC! and deionizad water.
Then recalibrate meter before analysis of next sample.

Electrode should be stored in pH 7.00 buffer, or electrode storage solution.

Before leaving laboratory for field work:

a. Check batteries.

b. Do quick calibration at pH 7.00 and 4.00 to check electrode
response and batteries.

c. Obtain fresh pH buffer solutions.
Following field measurements:

a. Report any problems with meter or electrode.

[FIELDSOP-993] pHI-1



b. Clean meter and meter case.

c. Make sure electrode is stored in pH 7.00 buffer.

Calibration:

1. Place combination electrode in fresh pH 7.00 buffer solution.

2. After allowing meter to stabilize, turn calibration dial until reading of 7.00 is
obtained.

3. Rinse electrode with deionized water and place in pH 4.00 buffer solution.

4. Wait for reading to stabilize and then turn slope adjustment dial unul reading of 4.00
is obtained.

S. Rinse electrode with deionized water and place in pH 7.00 buffer. If meter reading
isnot 7.00 + 0.05, follow Steps 2-5 again.

6. Rinse electrode with deionized water and place in pH 10.00 buffer. Reading must be
in the range of 9.90-10.10 or calibration must be repeated.

Procedure:

1. All glassware is to be soap and water washed, tap rinsed and deionized water rinsed
prior to analyses.

2. Calibrate meter using calibration procedure.

3. Pour the sample into clean beaker or plastic cup.

4. Place stir bar in beaker and put on magnetic stirrer (low speed) for lab measurement
of pH. Swirl cup gently for field measurement of pH.

5. Check temperature of sample. It should be + 2°C of the buffer solutions.

6. Rinse electrode with deionized water.

7. Immerse electrode in sample. The white KCl junction on side or bottom cf
electrode must be fully immersed in solution. Allow sufficient time for reading 0
stabilize. Record pH. Rinse electrode with deionized water.

8. Check calibration with pH 7.00 buffer solution initially and after every 10 samples
and at the end of the analytical run and record on data sheet. Buffer solution should
read + 0.05 of true value.

Quality Control:
1. Duplicate 1 out of 10 samples. If less than 10 samples are analyzed, a duplicatz is

still required. Duplicates should be within acceptable ranges. Average the results.

[FIELDSOP-998] pH1-2
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K v Sohuana

Director, Analytical Services
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CONDUCTIVITY YSI METER

Scope and Application: This method is applicable to surface water, wastewater and

groundwater.

Method: Specific Conductance (Electrical Conductivity), umhos/cm @ 25°C

Reference: EPA 1983, Method 120.1

Detection Limit: 10 umhos/cm @ 25°C

Sample Handling: Determine on-site or within 28 days

Reagents and Apparatus:
1. Conductivity meter, YSI 33 SCT
2. Deionized water . . .
3. conductivity standard, 1000 umhos/cm @ 25°C. Commercially Available
Notes:
1. All conductivity readings must be corrected to 25°C.
Procedure:
1. All glassware is to be soap and water washed, tap rinsed and deionized rinsed prior to
analysis.
2. With mode switch of the meter in the OFF position. Check the zero setting. If not at
zero, use meter adjusting screw to zero (on front of the meter).
3. Plug probe into jack located on side of meter.
4. Turn mode switch to red line, and turn red line knob until needle aligns with red line
on dial. Change batteries if meter cannot be aligned. |
5. Analyze the conductivity standard. If the result is within 90-110% of the standard
value, analyze samples. A standard should be analyzed after every 10 samples and a:
the end of the analytical run. Table 1 lists non-temperature compensated values for
both of the standards. Use this table as a reference when a calculator is not available
to perform temperature correction on the standards.
6. Totally immerse and suspend the probe in the water sample. Do not allow probe to
touch the sides of the sample container.
7. Turn mode switch to the appropriate conductivity scale (X100, X10, or X1). Use the
scale that produces a mid-range output on the meter.
8. Wait for needle to stabilize (about 15 seconds) and record conductivity. Multiply the
conductivity reading by the scale setting.
9. While gently agitating the probe, take sample temperature (°C) to nearest 0.5°C and

record.

[FIELDSOP-999] CONDYSIF-1



10. Rinse probe with deionized water.

11. Record specific conductivity and temperature.

12. Store probe in D.I. water between uses whenever possible.

13. Turn mode switch to the OFF position when finished.
Quality Control:

1. A quality control calibration standard of 1000 umhos/cm is to be analyzed, initially and
after every 10 samples. If less than 10 samples are analyzed, a calibration standard is
still required. The last sample analyzed in the run is to be the calibration standard.
These standards must be within 90-110% of the standard value or the samples run after
the last acceptable check standard are to be reanalyzed.

2. Duplicate a minimum of 1 out of 10 samples. If less than 10 samples are analyzed, a
duplicate is still required.. Duplicates are to be averaged. Duplicate values are to be
within acceptable ranges.

Calculation: -

1. Calculate specific conductivity at 25° C using following formula:

Gas=__G1____
[T + 0.02 (T-25)]

G275 = Specific conductivity at 25°C, umhos/cm
T = Temperature of sample, °C

GT = Conductivity of sample at temperature T, umhos/cm

[FIELDSOP-999] CONDYSIF-2



Table 1

NON-TEMPERATURE COMPENSATED CONDUCTIVITY
STANDARD READINGS FOR 1,000 AND 10,000 umhos/cm STANDARDS

Conductivity Standard Conductivity Standard
1,000 umhos/cm 10,000 umhos/cm
Conductivity Conductivity
Standard Should Degrees Standard Should Degrees
Read at Ce Read at Ce
S00 0 5000 0
520 1 5200 1
540 2 5400 2
560 3 5600 3
580 4 5800 4
600 5 6000 5
620 6 6200 6
640 7 6400 7
660 8 6600 8
680 9 6300 9
700 10 7000 10
720 11 7200 11
740 12 7400 12
760 13 7600 13
780 14 7800 14
800 15 8000 15
820 16 8200 16
840 17 8400 17
860 18 8600 18
880 19 8800 19
900 20 %000 20
920 21 9200 21
940 22 9400 22
960 23 9600 23
980 24 9800 24
1000 25 10,000 25
1020 26 10,200 26
1040 27 10,400 27
1060 28 10,600 28
1080 29 10,800 29
1100 30 11,000 30
1120 31 11,200 31
1140 32 11,400 32
1160 33 11,600 33
1180 34 11,800 34
1200 35 12,000 33

[FIELDSOP-999]
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Director, Analytical Services
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Effective Date: 9]

FIELD TEMPERATURE

Scope and Application: This method is applicable to surface water, wastewater, and
groundwater.

Method: Thermometric
Reference: EPA 1983, Method 170.1

Reagents and Apparatus:

1. Thermometer; mercury-filled, or temperature probe,°C
2. Plastic bottles, 250 mL
3. Deionized water
4. Kimwipes
Notes:

1. The thermometer or temperature probe must be calibrated annually against an ASTM
certified thermometer.

2. Ttis recommended the thermometer or temperature probe have a range of -10 to 100°C
with 0.5° sensitivity.

Procedure:

1. Pour approximately 100-130 mL sample into a plastic bottle.

o

Place thermometer or temperature probe in sample and swirl gently for 30-60 secornds.

(V3]

Record the temperature to the nearest 0.5 degree.
4. Rinse thermometer with deionized water and blot dry with a kimwipe.
5. Continue as above with next sample.

Quality Control:

1. Duplicate minimum of 1 out of 10 samples. If less than 10 samples are analyzed, a
duplicate is sull required. Duplicates are to be averaged. Duplicate values are to be within
acceptable ranges.

[FIELDSOP-987] TEMPFC-1 Rev Date 03,92
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YSI DISSOLYED OXYGeN METER AND PROBE .

Scope and Application: The instructicns cutlined telow are to be follcwez fer
the dajly calibration and routine operaticn ¢f the VSI
Cissclved Oxygen Meter and Probe.

Referenca: Instructicn Manual YSI Mccel E2ARC Dissolved Oxygen Metsr anc YSI

5700 Oissolved Oxygen Prote.

Reagents and Apparatus: s R
1. YSI 54ARC Dissolved Oxygen Meter
2. YSI S720A B.0.D. Bottle Probe
3. Membrane and XC1 kit, standard, YSI 5775
4, Replacement "0" ring, YSI Part #5245
S. Beatar boot assembly, YSI Part #5485
Operating Procedure:

I. Preparing the Probe C o )

A1l YSI 5700 Series Probes have similar sensors and should be cared
for in the same manner. They are precision devices relying on gcod
treatment if high accuracy measurements are to be made. Prepare the
probe as follows.

ALL PROBES ARE SHIPPED ORY - FOLLOW THESE fNSTRUCTIONS
TO PREPARE FOR USE

1. Prebare the electrolyte by dissolvinc the KC1 crystals in a
dropper bottle with Mi11i-Q water. Fill the bottle to the
top.

2. Remove the "0" ring and membrane. Thoroughly rinse the sensor
with XC1 sclution.

3. Fill the probe with electrolyte as follows (see Figure 1):

a. Grasp the prbbe with your left hand.

b. “Fill the sensor body until no more air bubbles appear.

- Tap the probe against the countertcp to dislodge any
air bubbles adhering to the sensor.

c. Secure a membrane under your left thumb. Add more electrolyts
to the probe until a large meniscus completely covers the cold
cathode. NOTE: Handle membrane material with care, keeping
it clean and dust free, touching it only at the ends.

d. With the thumb and forefincer of your other hand, grasp the
free end of the membrane.

YSIDO-1



e. Using a continuous motion stretch the membrane UP, QVER,
and DOWN the other side of the sensor. Stretching forms
the membrane to the contour of the probe. The membrane
can be stretched to approximately 1 1/2 times its normal
size.

-
.

Secure the end of the menmbrane under the forefincer of the
hand holding the prcbe.

c. Roll the "0" ring over the end of the probe. There should
be no wrinkles in the membrane or trapped air bubbles.

Some wrinkles may be removed by lightly tugging on the edces
of the membrane beyond tne "0" ring.

h. Trim off excess membrane with scissors or sharp knife.
Check that the stainless steel temperature sensor is not
covered by excess membrane,

Shake off excess KCi.
Store the probe in a BOD bottle containing about 1 inch of watar.

Membranes average replacement is 2-4 weeks. If the electrolyte
in the probe is allowed to evaporate, air bubbles form under
the membrane., If air bubbles are noted under the membrane or
if the membrane becomes damaged, thoroughly flush the reservoir
with fresh KC1 and install 2 new membrane as described above.

Replace the membrane if erratic readings are observed or
if.calibration is not stable.

NOTE: The ¢old cathode should always be bright and untarnishec.
If it is tarnished (which can result from contact with
certain gases) or platad with silver (which can result
from extended use with & loose or wrinkled membrane),
return it to the factory for service. Never use chemicals
or abrasives in an attempt to clezn it.




I11. Preparing the YSI Instrument

It is impartant that the instrument be placed in the intended cperating
position; vertical, tiltsd, or on its back - before it is preparec
for use and calibrated. (See Figurs 8). Recalibration may be necas
when the instrurent cperating pesiticn is chanced. fter preraring
probe proceed as follows:

sary
tae

l. With switch in the OFF position, adjust the meter pointsr to
Zero with the screw in the cantar of the meter panel, Readjustment
may be necassary if the instrument operating position is changed.

2. Switch to RED LINE and adjust with the RED LINE knob until tne
meter needle aligns with tne red mark at the 31°C positicn.

3. Switch to ZERQ and adjust to zero with zero control knob.

4, Attach the prenared probe to the PROBZ connector of the
instrument and adjust the retaining ring finger tight.

5. Fer optimum probe stabilization, let the meter and probe
equilibrate for 15 minutes before calibrating.

\ | ix
==L Il

Figure 2

~ ' \

III. Calibration

The operator has a choice of three calibration methods: YWinkler
titration, Saturated Water, and Air, The three methods are describacd
in the following paragraphs. The Winkler titration is the preferred
me thod of calibration,

winiler Titration

1. Determine the dissolved oxygen in two samples from the aerated
water source using the Winkler titration technique (refer to
the Dissolved Oxygen SOP) and average the values. If the
values differ by more than 0.5 mg/L, discard the samples and
rapeat.

YSIDO-3



Place the YSI probe in the third sample and stir,

Switch to desired mg/L scale range and adjust with the CALISRATION
control to the average value detaermined in Stenp 1. Allow the
probe to remain in the sample for at least twO minutes before
setting the calibration value, and leave in the sample for an
additional 2 minutes to verify stability (Readjust if necessary).

Saturated Water Calibration

1.

Air saturate a volume of watar by aerating for at least 1 hcur
at a constant temperature (preferadbly rocm temperature).

Place the probe in the sample and stir. Switch to TEMPERATURE
scale. Refer to Calibration Table I for the mg/L value
corresponding to the temperature.

Determine local altitude or the "true" atmespheric pressure

(note that "true” atmospheric pressure is as read on a barometer. A
Weather Bureau reporting of atmospheric pressure is carrected to

sei level). Using Calibration Table Il determine the correction

factor for your pressure or altitude.

Multiply the mc/L value frcm Table I by the correction factor from
Table Il to determine the corrected czlibration value for your
conditions.

EXAMPLE: Assume temperature = 21°C and altitude = 1000 feet.
From Table I the calibration value for 21°C is 8.9 mg/L. From
Table II the correction factor for 1000 feet is about 0.96.
The correctec calibration value is 8.8 mg/L x 0.96 = 8.54 mg/L.

Switch to an appropriate mg/L scale range and adjust the CALISRATS

knob while stirring until the meter reads the corrected calibraticn

value from Step 4. Leave the probe in the sample for two minutss \_f
to verify calioration stability. Reacjust if necessary.

Air Calitration - Fresh Water

1.

Place the probe in a BOD bottle partially filled with water.
Wait approximately 10 minutes for temperature stabilization.
This may be cone simultaneously while the probe is stabilizing.

Switch to TEMPERATURE and rezd. Refer to Tadle I - Sclubility of
Cxycen in Fresh Water, and detsarmine calibration value.

Determine altitude or atmcspheric correction factor using Table II.

YSIDO-4



Multiply the calibration value frcm Table I by the correcticn

EXAMPLE: Assume temperature = 21°C and altitude = 1000 feet.
Frcm Table 1 the calibration value for 21°C is 8.9 mg/L. Frem
Table Il the correction facter for 1000 feet is about 0,96,
Therefcre the corrected calibration value is 8.9 mg/L x 0.%5 =

Switch to an appropriate mg/L range and adjust the CALIBRATE
knob until the meter reads the correctad calibration value from
Step 4. Wait two minutes to verify cazlibration stadility.

With the instrument prepared for use and the probe calibratad,
place the probe in the sample to be measured and turn on

Allow sufficient time for probe to stabilize to sample.

The probe uses a flexible stirring boct to transmit motion from the
sealed motor housing to the sample. If the boot shows signs of
cracking or other damage which may allcew leaking into the motor

In fresh water applications boot life is normally several years,
but this may be shortened by exposure to hydrocarbons, moderate
to strong acids or bases, ozone, or direct sunlight. For meximuna
life rinse the boot with deionized watar after use in contaminatad

facter from Table 1.
8.54 mg/L. R .
S\
Reaajust 1f necessary.
IV. Dissolved Oxygen Measurement
l‘
stirring boot.
2.
3. Read dissolved oxygen directly from scale.
V. Maintenance of the Stirrer Boot
1.
hcusing, the boot must be replacad.
2.
samples.
3. Boot replacement is as follows:

a. Pull off old assembly and clean shaft.

b. Slide on new assembly making sure the back spring is on the
grooved area of the shaft. A small amount of rubber cement
may be used.

c. Check that there is sufficient clearance between the tip and
the end of the shaft to permit turning without binding.

YSIDO-5



TABLE ]

Solubility of Oxygen in Fresh Water

Temperature mg/L Dissolved Temperature mc/L Dissolveg
°C Oxygen °C Oxyagen
l ,
0 14,60 - 23 © 8.56
1 14,19 24 7 8.40 -
Z 13.81 25 8.24
3 13.44 25 8.0¢
4 13.09 27 7.95
5 12.73 | 28 7.81
6 12.43 |- 29 7.67
7 12.12 f 30 7.54
8 11.83 . 31 7.41
S 11.55 32 7.28
10 11.27 33 7.16
11 11,01 34 7.08
12 10.76 ' 35 6.93
13 10.52 - 36 6.82
14 10.29 37 6.71
15 10.07 - 38 6.61
16 .85 39 6.51
17 §.65 40 6.41
18 8.45 41 6.31
19 9.26 42 6.22
20 2.07 43 6.13
21 8.90 44 6.04
22 8.72 45 5.95

Source: Derrived from 16th Edition "Standard Methods for the .
Examination of Water and Wastewater",

This tzble shcws the amount of oxy¢sn in mg/L that is dissolved in air
saturated fresh water at sez level (760 mm Hg atrcspheric pressure)
as temperature varies from 0° to 45°C.

AY
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Tahle I1

Ccrrecticon for Atmespheric Pressure

Atmospreric Pressura E-uivalent Al tuce Correcticn
mrm/HC or Fr. = Facter
775 540 1.02
760 0 1.C0
728 522 .98
730 1094 .S6
714 1528 . .Gd
€3¢ 2274 .92
gee 2254 .90
669 3466 .88
634 2082 .86
638 4756 .84
623 £403 .82
608 €065 .80
593 £744 .78
5738 7440 .78
£62 g§204 ' .74
547 8939 .72
532 G584 .70
517 10472 .63 ]
502 11273 .66

Source: Derrived from 16th £dition "Standard Methods for the
Examination of Watar and Wastewater". '
This table shows the correcticn factor that should be used to correct
calibraticn value for the effacts of atmospheric pressure or altituce.
Find true atmospheric pressure in the left hand column and read across
to the right hand column to determine the correction factor. (Note
that “true" atmospreric pressure is as reazd cn a2 barometer. Weather
Bureau reporting of atmospreric pressure is corrected to sea level.)
I[f atmoshperic pressure is unknown, the local altitude may be substitutac<.
Select the altitude in the center column and read across to the richt
hand column for the correction factor.

YS100-7



YSI DISSOLVED OXYGEN METER AND PROBE

Detection Limit: 1.00 mg/L Dissolved Oxygen

working Concentration Rande: 0 - 15 mg/L Dissolved Oxygen



.
YSI 5700 SERIES DISSOLVED OXYGEN PROBES
INSTRUCTIONS

he prches descrilbed is these insiruciicns are designad Acczessories fcr the S720A, 5739 and S7S0

or direct use with YSI Models SQ, S12, S4AZ?, S350,

6, 57 and S3 Dissolved Cxygen Melers. The protes ca YSI 5630 Prcte Recenditisaing Xit. lIacludes a
also te used with éisczntinued TSI Mcdels S1A, S43F 2nd tool and ten acdhesive disxks.

4RC Dissolved Cxygen Meters whea the YSI S733 Ca=le . YSI 5775 Meszbrane and ¥Cl Xis, Standasd,

dazter is empleved. . 1S-zestrare packets (.0C1™ thick
Teflcn zectranes) axd a 30 ml bes:l
Xcdak Pheto Fle.

“RINCIPLZS CF OPT2ATICH YSI S776 Mestrane and KCl Xit, HKHizh Seasiziwity,
Includes two 1S-zeszrase packets (.C00S™ =wrizgk
ST 5700 Series Prches are polarcgrazhic senssrs. A FZ? Tellen.zesbrazes) and a 30 ml Rcitle cf X2t

thin permeable rsexbrane stiretched over the sanscr
lates the elecircdes frzm the envirsnment,
;ases to enter. 'When 2 polarizinmg veltage is a7

with Xcdak Photo 7Fls. Used for rezs:iresents “elcw
15*C and/or for lzw cxygen levels
¥SI 5793 .QO1" zechbraces, 10-merbrane pazier

recross the senscr, cxygan that has passed thrsu e YSI 5734 .CC35” memdranes, 10-zmembrane packal
wwhrane reacis at the cathede, causing a cusrent 3 Y3I 53945 O-ring pack (Ccazains replazeszent sanscs
K- O-rings

N 5%)

"he merbrane jassas cxygen at a rate pregortiizcnal s
the difference acrcss it in partial pressure cf cxsgen.
Since oxygen is rapidly consumed at the cathcde, i: ca=

Accessories for the 5720X Only

;e assumed that the oxygen pressure under the mezircane YSI 3486 Stirrer Beot Assesdly
is zero. Hence, the force causing the cxyges U
diffuse through the rerbrane is proporticnal to tlhe Accessories for the 5739 Only

partial pressure ol oxygen cutside the merdrane. As

the oxygen partial pressure varies, roth the cxyge:n YST SQ7SA Calibration Chasher

diffusion throcugh the membrane and the prche current ¥YSI 5986 Diazhragm Kit

wiil change prcpoctlonalivy. .
YSI 5740-10 detachadble 10° cable
¥SI 5740-25  cetachable 25' cadle

SPZCIFICATICNS YSI $740-50  detachadble 5C' cable ’
¥SI $740-1C0 detachazle 100’ cable

Cathede: Gold YSI 5740-1850 detachadle 150 ca-le
Anode: Silver YSI 5740-2C0 detachakle 200' cable
Hembrane: ,001" FZ? Teflen, standaxzd \
Electrolyte: Half saturated XCl ¥SI 5791A Subzersible Stirrer with SQ' catle for stiz-
Temzerature Range: -5° to.45°C rer enly
15* to 35°C for the 5760 prote ¥SI 579SA Sulmersible Siirrer with 50° czsbined poste
~mperature Acsuracy: =0.2°C and stisces canle
Tesserature Ccmrensaticn: (see insirument
specificaticns) . e N
Polarizing Voltage: 0.8 Volts (ncminal) ¥SI 57208 BCO BCTTLE PRCAZ

Prcte Curreat in Alr at 230°C: 19 micrzamgs (ncminal) -
- in Nitrcgen ar 30°C: 0.15 micrzaszs or less *
Resgonse Time: Typical resgonse fo:o dissclved exrgen, ¢
using stancard rmesbrares, is 90% in 10 seccnds a: v

a constant texperature of 3C°C. £

@ ST2CA dcttle probe (Tiguze 1) is used for zeasc
s a2 ia standard BCD totiles. 3

Response at low dissolved oxygen levels is tvpizally

90% in 30 seccsnds.
ACCZSSORIES AND RIPLACIMENT PARTS “, Q

/"-' - E -

YSI 54922 Batlery Pack for Hcdels 513 and S35 (Fzwecs ey ? . T

the subrmersible stlirrers.) : \_*TE et -l \
YSI 5735 Cable Adapter (Mates S700 Sacies probes wish : ‘§k

discontinued YSI Mcdels 51A, 5337 and S43C Dis-

solved Cxvgen MeZers) Figure 1. The YSI S720X Prcbe

YSI Incorporéted

Yellow Springs lastrument Co,, Inc., Yellow Springs, Qhio 45387 LSA - Phonc $13 7677241 *B00 343-HELP - Fax 513 767-9353  Telex 203437

. .



To use the S720A, plug the stirrer power suzply
line power and the prchbe plug fn the insirimenl.

the stirrer cff, place the tazered prste end inlc a
filled the BCD bottle and turn en the stirzer. The
prote should e cperel ed with a minimum cf trazred ailr
{n the bot:=le. A slighz amcunt cf air in the unsiizred
regicn at the tcp way be neglected, but rc bukzle
should e permitted accund the senscr. CAUTICH: The
moter heusing is net waterprcof; do not submerge this
proke lteyend the part that is insec-zed intz @ D

‘bettle.

Stirrer Boot (YSI S4E6)

The S72CA uses a flexible s:irring tect to tramszit
moticn frzm the mctor hcusing to the sample. I e

boot shews sigas of cracking or cther damage liatls o

allow leakage ints the motsr hcusing, 1t Zust e
replaced. Running the ST2CA v;:h a dazaged 3
boot could cause permanent mchior camage. Ecel "
te shortened tv exzesure to hyérsocar: , rece 2

rzerns
strong acids cr bases, czone, cor dirszs sunlish
maximen life, rinse the bcot after e2:zh use.
replaced as fcllows:

1. Pull off
rousing.

the old assexzly and clean the sii- rzd

2. Slide on the revs assesbly,

making sure the bazi
spring is over the grocoved arex cof 2
housing. A dtep of aleshol will aid 34

providing lubricatien.

3. Do rot permit the siir rod to press 2gainst the end
of the stirrer koot tip or it will bind

PRl

¥YSI 5739 DISSCLVED OXYGEN PROBE

The 5739 prcte syste= consists of the prcte body plius a
detachable cable {see Figure 2). “e detacha>le ca-le
is a convenieace feature that facilitales changing
cable lengihs and replacing cdarmaged cables cr prctes.
The probe and cable assembly is held together with a
threaded retairer The asses>ly is not intendaZ for
casual dzsco“.ec:ion, cable and prcte shculd be sezar--
ated cnly when necessarsy.

To detach the cakle, unscrew the retal and sliZe i@
dcwn the cakle to extose the ¢onnecior. Pull ganilv en
the conneczcr until it ccmes away from the prst .
If the O-ring is fraved cr cdamaged, replace i:i: a
replacezent C-ring Is supplied will each 5737 catle
Reassemble by pushing the ccnnecicr into the prche
bedy, rotating it until the twc halves rpate. A lish:
coating cf siliccne grease cn the c-:zn will =za2le
reassembly easier. Be sure the csnnecticr is doys
othersise, erratic readings may result. S Tes cn e
retainer fincer-tichi onlv.
Pressure Cccrensaticn
The 5739 prcte has a unicce pressure  compessaling
system that helps assure azcturale readings at great
depths. Pressure ccmpensation is eflfective to 1/2% of
reading with pressures up ts 1CC psi (228 fee: cf
water). The ccmzensating system dces ot r:::all?
<e=

require service and should not ke taken azari.
ever, if elecirolyie is leaking th::u-H t e di::hra
or if there is an cbvicus punciure,
be replaced. A srare s supplied with th p:cte.
a ccin to unscrew the retaining plug and resmsve the
washer and dizzhrag=. With distilled water, flush anv
salt crystals frca the rese—voir, install a nev dia-
phragn (flat side cul), replace the washer and securely
screv in the retaining plug.

ANE O-RING

M EVER

Figure 2. The YSI S739 Prcbe

YSI $750 BCO BCTTLE PRCBZ

The S7SJ (Tigure 3) is similar %o ’he
it dces ret have a siirrer. Agital
zust Le p::vlded hw olher means, such as
stirrer.

Ficure J. The YSI S750 Prcbe

thas sh::;é

1. Unscres the sensor guard (5739 enlv) Temsve tre
Q-ring and mesirane, then thersughly :i:se whe se-sccs
with &l s:;-led water. :

2. To £ill the pret N eleztirzlyte and install 2 re

fallcw thes

a. Crasp the prete in your  lef:

k kaxd e
skeiches in Figure 4.) Whea preza €312
prste, the pressure ccmpensating perl shsould te 2
the righl. Successively fill the seascr bedy wiin
elecirolyte while pumping the diaphragm with the
eraser exd of a pencil or a sizilas scf:, Dbluas
tool

Continif filling and pumping ualil no ecre



letely covers the gsld
sateria. wiih care,

thewd and
grasp the free end of the mermcrane.

forefinger ¢f yzur coiter Ranid,

d. With a czniinucus wmoticn, stretch it up, cver and
down the other side of the sensor. Sirelshing Is=s
the merbrane %to the csnteur of the prcte.

e. Secure the end cf
of ycur lef: hazd

f. Roll the C-ring cve:r the end of the

3
careful rzt to teush the mertrarne surfa e
€720A, star:z a:t the right side of the sanscr and
rcll the C-ring nece
sheculd ke no wrink ais
bubtles. Scme wrinkles may ke remcved by 1 iy
3ing cn the edges of the meshrane Lteysnd ke

3 -

g

g. Trin off excess resSrane wiih szisscrs cr sharse
knife. Check tha: the s:tainless szeel tesmseraiurse
sensor is rot ccvered by excess zexzrane.

3. Shake cf

£ excess KCl.
sensor guard.

On the 5739, reinszall e

’

£}

[/
VNS

NS

‘reer use chenicals or any abrasive nel su

Figure 4. Mesbrane Application

Probe Storage

A bottcmless plastic Poitle is provided with the YSI
§739 prche for convenient siorage. Place a szdll plece
of roist teowel or szonge in the botile and inser: the
proke into the open end. This keeps the elecirslyte
frem drying out. The S720A and 5750 prctes can te
stored in a BCD bottle containing at least 1" of watler.

CPEZRATING PRICACTICNS., ALL PRCBES

ane life dezends cn use. Me-

ize if inszalled properly an
se. I:-ratic readings resuls

ule? pectranes, or frea )

2
te resarioir. If erratic re

ne damage ccIur, yeu  s!

2d XTL. The average reslacecesn:
1T weexs; elecirolvte in conmstan:
ex~austed i aboul two weexs

{ the senssc C-ring on any prcbe is wers

rezlace it with the O-ring provided in the
C-ring Pack. ’ :

2. The go
nisheZ.

é cathcée sheuld always Le ::oi
I (which can

b

ith cerza2in gases) c¢r 3l2
2n result froa extended use wi
set:: it needs ts lhave
vasicred. Prctes mav eiiler be returned s

K .~

this kit.

t is also possible that the silver ancde ey Yecor:
aninated, whi

czn % will preveat suczessful call
ticn. Try scaking the prche gvernight ia a 3V ¢
saluticn; rinse with deicnized waler, recharse w
elecirzlyte, and install a new memtra-e. 17 sz
vnatle to calibrate after several heurs, return the
prote for service.

4. Eydregen sulfide, sulfur dioxida, helzgens, and nec:n
2re interfaring gases. 1If you suspect errcrecus raz
ings, it may be recessary to detesmine if these aze t
cause.

-

se

These gases have been tested fcor res:zensa:
1CC% Cazten Monexide less tran 1y
1CCY Carton Dicxide arzuad 1y
1CCA Eydrogen less than 1%
1CC\ Chlerine 2/3 0, raszcnse

1CCA Nelium rncne
CCA Nitrous Cxide

1/3 C, resgonse
1202y Ethvlene rcre

12Cy Nitric Cxide 1/3 02 reszcnse

S. The ¢orrect liguid level ia 23CC
by cverfilling inserting a
eff the excess ~en using a YSI §
in a filled =2 e, e cazeful
ts avcid samzle cverflcw.

6. Whex using the 57Z0A in samples czataining heas
particulate sclids, additisral stirring =av be nmesdel.
Inveriing the sicprered bottle ismediately tefcre use
will usually provide adaquate mixing.

it is gererally azgsrezoiate.
te disturzed by physical skheek, toucki

vie. Check calibratiédn afie- each series c
ents, and o tize yeu will develc: a real

e for recalidratien. When prostes ate rnel
cra thea as recz=ended in Prcbe Preparaticn.

o

[OYRrON

Dot m

v e calizzated by Winkler Titration or by the

turated Alr methed. Experience has shcwn tha:
imrazien is quite reliable, yet far si=pler than
ion. Eoth metheds are described here.  Ceonsul:
‘e rasual for ycur particular instruzeat for rcre
c=plete instrictions.

e 0
w
»
“
n
b



Winkler Titration
of water
in%e

1. Draw a volume
carefully divide it

fren a
feur

single sczurc
samples. [Cetemi:

oxygen in n:-nn cf the umaownu cu.wm the Winkler q tra-
tion techaigue and average the three values. If cre cf
the values m--.ocu frea the o.vun t«0 by more than C.&
o6/L, discard it and average the two values rermaining.

2. Using the zrst
place tre Ze |

er um tem yecu ara
erth samzle and
3. Switch to the

desired mg/L range and adiust ite
CALIZRATICHN er

csntrzl to the average value dex
step 1. Allew the prete to remain in the sample f
least S minutes befcre setting the calibratica v
then leave it in
minutes to verify s

an additicral tuc
Readjust if recessery.

the sample for
asility.

Air Calibration

1. Plaze the prste in

a ECO beitle «coataining aZcus )
inch of water Wait apg imately ten minuzes fc-
terzecature stabilizazion, .

aunmquwmunwonm:wavwnnnmwunn«uu
ticn Chamzer cr in the small calibras
plied with the prete (the one wizh e
totiom) along with a few drops of water, or a
tcwel or cloth.

2. Read the temperature and refer to the instsou=e-:
Calibration Table ts determine the calidraticn wvalce.

PR3

NCTZ: To achieve the stated accuracy of measuresen:

the probe musi be stabilized before calitrati w. ﬂnn
calibration temperature should vn witkin S degre c?

the satple texmcerature.

¢ 'Sl Incorporated

Yellow Springs lastrument Cu, Inc., Yellow Springs, ORio §S387 USA « PRonc 5137677201 - 50 3 s M 1ELP » Fux 1376

3. Cetermine the aiz=szheric
Insizurment iassi-iciicns).

4. Pyltinsly the calitre
[d

aclor.

S. Switeh yeur it to an ap
and adiys: m canirol unii
the corrected 2a valye frea
changi len selup, men
fer minutes to
stakil recessary,
WARIANTY ANT REIPAIR

of bat: oupouﬂ
nwwo wi ww ke
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SUMMARY OF OPERATING INSTH.UCTIONS

1. CALIBRATION

A. Switch instrument 1o OFF and adjust meter mechanical zero.

B. Switch to RED LINE and adjust.

C. Prepare probe for oporation, connect to instrument, wait up to 15 minutes
for probe 1o stabiliza. Probe can be in calibration chamber or ambncnl air,

D. Switch to ZERO and adjust to “0” on my/l scalo.

. Switch to TEMP and read on °C scale.

F. Use probe temperature and true local atmospheric pres<ure {or leet above
sea lovel) to dotermine calibration values from Tables | and 1l {Sce
pages 14 and 15), )

EXAMPLE: Probe temporature = 21°C: Altitude = 1000 fleet. From
Toblo | the calibration valua for 21°C is 8.9 mg/l. From Table It 1he

m

altitude factor for 1000 fect is approximately .96. Tho correct calibration.

value, then, is:
8.9 mg/1 X .96 factor = 8.54 mg/|
G. Swuch 10 0-10 or 0-20 mg/) range and adjust meter with CAL control to
calibration value determined in Step F.
NOTE: It is desirable to calibrate probe in a high hunidity environment,
(Ses calibration soction far mora dowml).

2. MEASUREMENT
A. Placoe prabe in sample ond stir,
8. Allow sullicient timo for probo 10 stobilize 1o sample temparature un(l dis-
solved oxygen,
C. Read dissolvod oxygen on appropriate range {1-10 or 0-20 mg/1)
D. Weo recommond the instrument bo left on between measurements to
avoid tho nacessity to rapolarize the probae,

3. GENERAL CARE

A. Recharge batterios in the YSI Model 5S4ANRC when the instrument can no
longer bo rad lined. Recharge 16-20 hours. Replaca with Burgess CD-6 or
equivalont. Replaco batteries in the YSI Model S4ADP when red lino can-
not be sot with Panasonic UM-2N or oquivalont.

B. Membranos will last indefinitely, depending on usage. Average replace-
mont is 2-4 weeks. Probe should be stored in humid environment 1o pre-
vent drying out,

C. Calibrate daily.
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GENERAL DESCRIPTION

Tho YSI Models 54ARC and S4ABP Dissolved Oxygen Melers are intended
for dissolved oxygen and temperature measurement in water and wastewaler
applications, but are also suitable for use in cortain other liquids. Dissolved Ox-
ygen is indicated in mg/il (miligroms per fiter) on 0-10 and 0-20 mg/! scales.
Temperature is indicated in °C on a -5° to - 45°C scale. Doth dissolved oxygon
ranges are automatically temperaturo compensated for solubility ol oxygen in
waler and permeability of the probe membrane.

Tho probes use Clark-type membrane covered polarographic sensors with
built-in thermistors for temperature measurement and compensation. A thin,
permeable membrane stretched over the sensor isolates the sensor elements
from the environment, but allows oxygen and certain other gases to entor. When
a polarizing voltage is applied across the sensor, oxygen that has passed through
the membrane reacts at the cathode, causing a current to flow.

The membrane passes oxygen at a rate proportional to the pressure dilference
across it. Since oxygen is rapidly consumed bt the cathode, it can be assumed
that the oxygen pressure inside the membrane is 2ero. Hence, the force causing
tho oxygen 1o diffuse through the membrane is proportional to the absolute
prassura of oxygon outsido the mombrane. Il the oxygen prosswie increases,
moroe oxygen dilfusos through tha mombrane and more curront flows through
the sansor. A lawor prassura rosulls in luss current.

Power 1o oporate tho syslom is proveded by tamal batteries i the in-
strumonts, rechargeable battaries in the YS! Modal S5AARC and disposabla
batterios in the YSI Model 54ANDP,

SPECIFICATIONS

l. Instrument
Oxygen Mgasurement
Ranges: 0-10 and 0-20 mg/1 (0-5 and 0-10 mg/I with YSI 5776 High
Sensitivity Membrane)
Accuracy: *1% of full scale at calibration temperature {::0.1 mg/t and
0-10 scale).
Roadability: .05 my/l on 0-10 scale: 0.1 mg/l on 0-20 scate.

Temperature Measurcment

Ranges: -5° to +45°C
Accuracy: £ 0.7°C, including probe
Readalulity:  0.26°C

Tompernture Compensation

4 1% of D.0. reading lor measurements imade within J: 5°C of cabbration
temperature.

4: 3% ol D.0. reading over entiro range of -5 10 -+ 45°C Probe temperature,

Systom Nosponse Timo

Typical rasponso for temperature and D O readigs s 30% in 10 seconds
at constant tomperature of 30°C with Y51 57745 Membranes. 0.0,
responsa at low tomperature and low D O s typicatly 90% in 30 seconds.
YSI 5776 High Sonsitivity Moambranns can bo used 10 improva response at

.

low temperature and fow 0.0. concentiations. If response tme under any
operating conditions exceeds two minutes, probe service 1S indicated.

Operating Temperaturo Range
Instrument and probe operating range 1s -2° 1o -45°C. Large ambient
temperature changes will result in 2% toss of accuracy unless Red Line and

Zero are resetl.

Recorder Output
Oto 114-136 mV. Recorder should have 50.000 ohms minimum input im-
pedance.

Power Supply
YS1 Modal 54ABP; (4) 1.5 voht carbon 1inc balteries provide approximately
1000 hours operation. Replace with Panasonic UM-2N or equal.

YSI Model S4ARC: [4) 1.25 volt Ni-Cad rechargeable cells {Burgess CD-6
or equall provide approximately 100 hours of operation between charges.

Probo

Cathodu: Gold
Anode; Silvar
Membrana: 001" FEP Tetion {0005 FEP Tellon avalable)
Electrolyta: Hall Saturated KC}
Temperature Compensation: (See SPECIFICATIONS, | lnstrument)
Pressure Compensation: Elfecuve 1/2% of reading to pressures of 100 psi
{230 f1. water)
Polarinng Voltage: 0.8 volis nominal
Probe Current: Air at 30°C = 19 mucroamps nominal
Nitrogen at 30°C = .15 microamps or less

Accessories and fleplacement Parts

YS! 5720A — Sell Surring 8 0 D. Bottle Probe

YS1 5750 — Non Stirnng 8.0.0. Bottle Probe

¥S1 5739 — Oxygen Temperature Probe {or field use. Combine with one
ol the lolowing cables lor desited lead length:

YSl 5401 — Battery Charger Eliminator 115V

YSI 5402 — Battery Charger Eliminator 230V

Detachable 1eads tor use with YSI 5739

YSI 574010 10" cable
YSI 5740-25 25" cable
YSI 5740.50 50 cable
YSI 5740-100 100" cable
YS! 5740150 150" calbile
Y51 5740-200 200" cable

YSI 5492A — Battary Pack Operates YSI 5T91A and 5T95A Subimoersible
Sutrers




¥SI 5791A — Submersible Stirrer for lield use
YSlI 5795A — Submarsible Stirrer for field use
YS! 5075A — Calibration Chamber for use with field probe

YSI 5890 — Carrying Case

Y51 6775 — Membrane and KCI Kit, Stundind — includes 2 each 15-
meaembrane packets { 0017 thick standard membranes} and a
30 mi bottle KCI with Kodak Photo Flo.

YS1 6776 — Membrane and KCt Kit, 1hgh Sceasitivity — includes 2 each
15.membrane packets {0005 thick membranes) and a 30 ml
bottle KCI with Kodak Photo Flo.

YS1 5945 — 0" Ring Pack — includes (6G)
Probe.

YSt 5486 — Beater Boot Kit — includes {1} A-0518G Ooot, (1} A-05484
Tip, {2) A-05485 Spring. Used only on 5720A and discon-
tinued 5420A and $720. .

YSI 5906 — Diaphragm Kit lor use only with YSI 5739 D0.0. Probe.

0" rings lor each YSI D.O.

YS1 5734 — Adaptor makes it possible ta use discontinued Y51 5400 Series
Probes with YSI Modals S4ARC and S4A0P,

YSI 5735 — Adaptor makas it possiblo 10 uso YS1 5739, 5720A and 57560
Probes with discontinued YS! Modals 54RC and 5400P.

OXYGEN PROBES AND EQUIPMENT

Thero are three oxygen probes for use with the YSI Models SAARC and
SAADP Dissolved Oxygen Melters. Descriptions ol where they are used are con-
tained in the following paragraphs.

I. YSI 5739 D.O. Probe

Tho YSI 5739 proba, with built-in load weight amld pressura compensation, is
an improved design that replaces thy discontnued YSE 8418, 5419, 5718 and
5719 probes. {See Figuro 1)

For user convenience the probe is cquipped with a disconnecting cable 1o
facilitate changing cable lengths and replacing damagyed cables or probos. The
probe and cable assembly is held together with a threaded retaining nut. The
connection is not designed for casual disconnection and should only be dis-
" connected when necessary.

To disconnect the cable unscrew the retaining nut and shide it down the cable
to exposg the connector. Pull gently on the cable and connaector untit the con-
noctor comas away from the probe body,

To reassemble, inspect the connector and “0° nng lor cleandiness. If the "0~
ting is frayed or damaged remove it by squeezing it in the groove causing it 1o
Lulge. than roll it out of the groove and olf the connector, A eplacament "0
ting is supplicd with the cable.

Push tho connector into the probe body, rotating it until tho two halvas malte.
A light coatng ol vaseline or silicone grease on the 70 ring will make
roassombly casior, Air traopped botween the connector halves which may cause
them to spring aparnt slighly, is notmab Screw on tha retming nat, hand tight
oly, NOTE: If arratic seadings are expaetienced, disconnect tho cablo and inspoct
for waler. I present, diy out and reconnect, replacing the "O7 nng il necessary.
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Figure 1

Prossure Compensation

The vant on tho sido of the probo is part of a unique pressure compensating
systeam that helps assuro accurate readings at great depths of wator. Pressuce
compensation is eflactive 10 1/2% of reading with pressures to 100 psi (230 (.

wator). The quontity of air bubblas trapped undor the membiranoe dotermines how

serious tha pressure error will bo, which is why proper preparation of the probe is
essential. (See OPERATING PROCEDURES.) The system is designed to accom-
modate a small amount of trapped air and still function properly, but the amount
should be kept to 3 minimum

The compensating system normally does not require servicing and should not
be taken apart. Howaver, il slectrolyte is leaking through the diaphragm or if
there is an obvious puncture, the diaphragm must be replaced. A spare is
supplied with the probe. Using a coin unscrew the setaining phig and somove the
washar and tho diaphragm, llush any salt crystals lrom the reservoir, install the
new diaphragm (convolution side in), replace the washer, and screw in tho
retaining plug. -

H. YSI 6720A D.0.D. Dotilo Probe

The YSI 6§720A 0B.0.D. NDotue Probe replaces the discontinued YSI 5420A
B8.0.D. Bottloe Probo for moasuring dissolved oxygen and tomporature in stan-
dard 8.0.0. bottles. It is providod with an agitator tor sticing the sample solu-
tion, available in modols for 1 17VAC (95-135VAC, 50-60 Hr) or 230VAC (190-
250VAC. 50-60 1) operation. {See Figure 2)

(
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Figuro 2

When using tho probe, plug the agitator power supply into {ine power and the
proba ptug into the instrument. With the agitator turnod oll place the taperad
probea end into the B.0.D. botlle and switch agitator “ON’* with switch on 1op ol
probo, The probe should bo oporated with a minimum ol trapped air in the
B8.0.D. bottle. A slight amount of vir in tho unstirmad rogion at the 1op of the bot-
tle may bo nagloctod. but no bubiblas should bo around tha tharmistor or axygen
sonsor, :

Stirror Boot .

The probe uses » Hexible stirring bool to 1ransmit motion lrom tho sealod
motor housing 10 the saimple. It the boot shaws signs of cracking or other
damage likely to allow leaking into the motor housing, the baol must be
replaced.

In frosh wator applications boot lilo is normally saveral years, but this may bo

shortoncd by exposure to hydrocarbons, modorate to strong acids or bases,

orone, or direct sunlight. For maximum life rinso tho boot after uso in con-
taminatod samples. {Seo Figura 3} '

Boot replacement is as follows:

1. Pull ofl old assembly and clean shalt.

2. Slido on new assambly making sura the back spring is on the glbovcd area
of the shaft. A small amount of rubber cement may be used.

3. Check that there is sullicient clearance between the 1ip and the end of the
shalt to pormit turning without binding,
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Figure 4

115, YS1 5750 B.0.D. Botilo Probo

The YS! 5750 8.0.D. Nottle Probe replaces tha discontinued YS) 5450
B.0.D. Bottlo Probe. 1t is similar to the YSI 5720A B.0.D. Botile Probe, except
that it does not have a stirrer. Agitation of the samplo must be provided by other
moans, such as a magnetic stirror. (Soe Figure 4)

IV. Cable Adaptors

All YS!t 5700 Sorios Probos are designed for ditoct uso with the YSI Modals
SAARC and SAADP Dissolved Oxygen Meters. Howaover, to ysa YSI 5700
probes with tha discontinued YS) Modols 541C and 540P, calle adaptor YSI
5735 is roquirad,

V. YS! 5791A and 5795A Submersiblae Stirrers

The YS! submersiblo stirrers are accossorios that perform the function of stir-
ring the sample being studied whon making dissolved oxygen measuremonts in
tho lield. The YSI 579 1A stirrer can be used with the lollowing dissolved oxygen
probos: YS1 5418, 56419,5718, 5719, and 5739. Tho YS! 5795A stirrer is only
for use with the YSI 5739 Proboe. {Seo Figure 6)

Whaen a stirrer and probe are assembled, the stirrer agitates the sample diroct-
ly in front ol the sensor by means ol a rotating eccentric weight which causes
the spring-mounted hermaetically sealed motor housing to vibrate. An impoller on
the end of the motor housing flushes the media across the oxygen sensor. (Seo
sales literature and instruction shaets for {urther information).

¥S1 6735 :'f\b

Figuro 5 Figuen 6




VI. YS! 5492A Battory Pack

The YS! 5492A Baltery Pack is designed to atiach to the case of all YSI
Modal 54 Dissolved Oxygen Maters lo provide power lor operating the submer-
sible stirrers. {See sales litarature and instruction sheets for lurther information).

OPERATING PROCEDURES

1. Prepaoring the Probe
All YSI 5700 Series Probes have similar sensors and should be cared lor in
tha samo manner. Thoy are precision devices relying on good treatment if high
accuracy measurements aro to be made. Prepare the probes as follows. (See
Figure 7)
ALL PROBES ARE SHIPPED DAY — YOU MUST FOLLOW THESE IN-
STRUCTIONS
1. Propare the electrolyte by dissolving tha KC! crystals in tho dropper bottle
with distillod water. Fill the bottle to tho top. -
2. Unscrew tha sonsor guard lrom the probe {(YS1 5739 only) and then remove
the 0" ring and membrane. Thoroughly rinse tha sensor with KCl solution,

J. Fill the probe with oloctrolyto as follows:

A. Grasp the probae in your loft hand. Whan proparing tho YSI 5739 probe
the prassura componsating vent should bo 1o tho right, Succassivoly fill
tho sonsor body with olactrolyto whila pumping the dinphragm with the
orasor ond of u pencil or similar soli, blunt tool. Continua lilling and
pumping until no more air bubbles appear. (With practice you can hold
the probe and pump with one hand while filling with tha other.) When
proparing tho YSI 5720A and 5750 probaos. simply fill the sensor body
until no more air bubbles appoar.

B. Secure a membrane under your left thumb. Add more elecuolyte to the
probe until a large meniscus completely covers the gold cathodo. NOTE:
Handle membrane material with care, keeping it clean and dust free,
touching it only at the ends.

C. With the thumb and forefinger of your other hand, grasp tho free end of
the mombrane. .

D. Using a continuous motion stretch the membrane UP, OVER, and
DOWN 1he other side of the sensor. Stretching forms the membrane to
the contour of the probe. The mombrane can bho stretched to ap-
proximately 1-1/2 times its normal langih,

E. Secure the ond of the membrane under the forelinger of the hand
holding the probe.

F. Roll tha "0 ring ovar the end of tha probe. There should be no wrinklas
in the membrano or trapped air bubbles, Some wrinkles may be
removad by lightly tugging on the edges of ithe membrane boyond the
0" ring.

G. Trim olf excess membrana wilth scissors or sharp knife. Chock that tha
stainlgss steel temporature sensor is not covored by axcoss mombrana,

4. Shakeo off oxcess KCU and reinstall tha sensor guard,

A bottomiless plastic hottle is providod with tha Y51 5739 proba for con-
voninnt storann Place a snall pince of mnist towe! or <ponpe in the bottle

5,
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ing oul. Tha YSI 5720A and 5750 probes can be stored in 2 B8.0.D. bottle
containing about 1 ol waler,

6. Membranes will last indefinitely. depending on usage. Average replacement
is 2-4 weeks. However, should the clectrolyte be allowed to evaporate and
an excessive amount of bubbles form under the membrane, or the mem-
brane become damaged, thoroughly flush the reservoir with KCHand install a
new membrane.

7. Also replace the membrane if erratic readings are obscrved or catibration is
not stablo,

8. “"Home brew" electrolyte can be prepared by making a salurated solution’ol
reagent grade KCl and distilled water, and then diluting the solution to hall
strength with distiled water. Adding two drops ol Kodak Photo Flo
per 100 ml of solution assures good wetting of the sensor, but is.not ab-
solutely essential,

9. The gold cathode should always be bright and untarnished. If itis tarnished’

(which can result from contact with cortain gasos) or plated with silver {which

" can rosult from extended use with a loose or wrinkled membrane), return
it to tha factory for servico. Novor use chemicals or any abrasive.

10. 1125, SO1, talogens, Neon, Nitrous Oxide and CO are interfering gases. I
" you suspocl erroncous readings, it may be necessiry 1o determine of m(-sc
aro tho causo. Those gases have heen tested for response.
100% Carbhon Monoxide-Less than 1% 100% Heliwm-none
100% Catbon Dioxide-Around 1% 100% Nitrous Oxide-1/3 Oz response
100% Hydrogen-Less than 1% 100% Erthylene -none
100% Chlorine-2/3 O1 response 100% Nitnic Oxide- 173 01 response

Figuro 7




Figume O

i1, Preparing the Instrument _

It is important that the instrument be placed in the intended operating posi-
tion vertical, tilted, or on its back — belorg it is preparad lor use and calibrated.
{Sos Figure 8). Readjustment may be necessary when the instrument operating
position is changed. Alier preparing 1he probe proceed as follows:

1. Wiih swiich in the OFF position, adjust the meter pointer 10 Zero with the
screw in thae center of the mater panel. Readjustment may bie nccessary if
the instrument position is changed,

2. Switch ta RED LINE and adjust tha BED LINE knob untit the muotee noodlo
aliggns with the rod mark ot thie 31*C postion,

Switch to ZENO and adjust to reio with taro contral knah.
4. Attach the propared probe to tha PRODE connector of the instrument and
adjust the retaining ring linger tight.
Oeforo calibrating allow 15 minutes for optimum proba stabilizalion,
Repolatize whenever the instrument has been OFF or the probe has been
disconnocted.

(5]

i1, Calibration

The operator has a choice of three calibration methods — Winkler Titration,
Saturated Water, and Air. Experience has shown that air calibration is quite
reliablo, yot far simpler than the other 1two methods.  The three methods are

described in the following paragraphs.
/

Winkler Titration

1. Draw a volume of water from a common source and carclully divide into four
samples. Determine the oxygen in three samples using the Winkler Titration
technique and average the thiee values, I one ol the values diflers from the
other 2 by more than 0.5 mg/\, discard that value and average the remaining
two, :

2. Place the probe in the fourth simple i stir.

3. Switch 10 dosired mg/t rango and adjust the CALIBRATION control to the
average value detacvined in Step T Allow the proba to renaen in the sample
for a1 st 1wo ininutes helo setting the cabbrition vildae, and leave in the
samplo for an additional 2 minules 1o venly stability (Readyust i necossiry).

Saturated Wataor

) ,
1. Air saturate a volumao ol water {300-500 cc) by aerating or stirning lor ut
least 15 minutes at a relatively constant temperaturo.
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2. Place the probe in the sample and stir. Switch 10 TEMPERATURE. Reler 10

3.

Calibration Table | for the mg/l value corresponding to the temperature.
Datormine Incal altitude or the “true” atmospheric pressure (note that “true”
atmospheric pressure is as read on a baromater. Weathar Bureau reporting ol
atmospheric prassure is corrected to sea level). Using Cahibration Table I
determine the correction lactor for your pressure or ahitude.

Muliiply the mg/l value from Table | by the correction lactor from Table 1 1o

detenmine the corrected calibration value for your conditions.

EXAMPLE: Assume temperature = 21°C and altitude = 1000 feet. From
Table 1 the calibration value for 21°C is 8.9 mg/1. From Table
the correction factor [or 1000 leet is about 0.96. The corrected
calibration value is 8.9 mg/t X 0.96 = 8.54 mg/l.

Switch to an appropriate mg/l range and adjust the CALIBRATE knob while

stirring until the meter reads the correcled calibration value from Step 4.

Leave the probe in the sample for two minutes to verify calibration stability.

Readjust if necessary,

Air Calibration — Frosh Water

1.

Place the probe in moist air. 0.0.0. probes can he placed in partiaity hilled
(50 mi) 0.0.D. botilas. Othar probuos can be placed in the YS1 507 5A Calibea-
tion Choambar (relor to tha following saction descrlnng CAUIHBRATION
CHAMBER) or the small calibration bottle {the ony with tho holy in the bot-
tom) along with a tow drops of water. The probe can also be wrapped loosaly
i 3 damp cloth taking caro the cloth does not touch the membrane. Wait ap-
proximately 10 minutes lor tomparature stalilization. This may be done
simultaneously while the probe is stabilizing.

Switch to TEMPERATURE and read. Refer to Table | — Solubility of Oxygen
in Frosh Water, and detormine catibration valuo.

Determineg altitude or atmospheric correction factor using Table H.

Muliiply tha calibration value from Tabte | by the correction lactor from Table’

",

EXAMPLE: Assume tomperature = 21°C and altitude = 1000 leot. From
Table | the calibration value for 21°C is 8.9 mqg/l. From Table Il
the correction factor for 1000 feet is about 0.96. Therelore, the
corrected calibration value is 8.9 mg/1 X 0.96 = 8.54 mg/I.

5. Switch to the appropriate mg/l range and adjust tho CALIBRATE knob unul
tho meter reads the corrected cahbration value from Step 4. Wait two
minutes to vorify calibration stability.

Readjust if necessary,
Air Calibration — Sea Water
1. Placa tha probe in moist ar, B.0.D probes can be placed i partaily illed

{50 mi) B.0.0. borttes. Other probes can be placed in thay YSE5075A Calibia-
uon Chambur (refer to tho foltowing section descnbmg Calbiranon Chamber)
or the small storage bottle (the ana with the hole i the hattam) ilong with a
low drops ol water. The probe can also be wrapped loosely i a damp cloth
taking caro tho cloth doos not touch tho membrane. Wait approximaialy 10
minutes for tempaorature stabilizauon. This may he done sunultangously
‘winlo the probe s polanning




2. Switch to TEMPERATURE and read. Refer 1o Table [Il — Solubility of Ox-
ygen in Sea Water, and datermine. calibration value.

3. Switch to the appropriate mg/l rango, and adjust the CALIBRATE knob until
the moter reads the calibration value dotermined in’ Step 2. Wait 2 minutes to
verily calibration stability. Roadjust il necessary.

The probe is now catibratod and should hold this calibration value for many
measuromonts. Calibration can be distutbed by physical shock, touching the
membranae, or drying out of the electrolyte. Check calibration after each series of
measurements and in timo you will develop a realistic schedule lor recalibration.
For best results when not in use, follow the storage procedures recommended
for the various probes described under OXYGEN PROBES AND EQUIPMENT,
This will reduco drying out and the need to change membranes.

Calibration Chamber

The YSI 6075A Calibration Chamber is an accessory that helps obtain op-
timum calibration in the field and is also o uselul tool for measuring at shallow
depths (loss than 4°),

As shown in Figure (A), it consists of a 4-1/2 foot staintess steel tuba (1) at-
tachod to the calibration chamber {2), the measuring ring {3), and two stoppers
{4) and {5).

For calibration, insart tho solid stopper (4) in the bottom ol the calibration
chambaor {2). Push the oxygen proboe (G} through tho hollow stopper (5) as
shown in Figuro (8). Place the probo in the measuring ring. Figure (C), and im-
morse tha probe in the sample to e measured for five minutes to thormalty
equilibrate tho probo. Quickly transler the probo 1o thae calibration chamber (5)
draining excass wator from the chamber and shaking any ¢xcoss droplets from

|
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the probe membrane. For maximum accuracy, wet the inside ol the calibration:
chamber with lresh water. This creates a 100% relative humidity environment
for calibration. Place the chamber in the sample for an additonal five nunutes
for findl thermal equilibrium. Calibrate the probe as descabed m the aw-
calibration procedure, Keep the handle above water at all tunes

Altgr calibration, return the probe to the measurcment rnng for shallow
measurements, Move tho probo up and down, of horizontally, approximately one
fool a second while measuring. In rapidly flowing strcams lgreater than 5/sec-
ond) install the probe in the measuring ring with the pressure compensiing
diaphragm t1owards the chamber.

IV. Dissolved Oxygen Mcasurement

With the instrument prepared for use and the probe cahilwated. place the
probe in the sample to be measured and provide slirring.

1. Stiring for the YS! 5739 Probe can best be accomplished with a YS! sub-
morsiblo stirror, If the submersible stirrer is not used, provide manual stirring
liy raising and lowering the probic about 1 . per second. I the 5075 Cabilyra-
tion Chamber is used, the entire chamber m.ny be moved up and down in the

water at-about 1 (1, per second.

2. Tho YSI 5720A has a built-in power drivon stirror.

3. With the YSI 5750 samplo stirring must be nccomplished by other means
such as with the use of a magnetic stirring bar,

A. Allow sulfficient time for prolye to stabilize to sample temperaturie and dis-
solved oxygen, :

5. Read dissolved oxygen.

V. High Sensitivity Mombrane
Uso' of high sensitivity .0005 membranes (YSI 5776) in place of standard

.001" membrane {YSI 5775} is recommended when measurements are to be

made consistently at low temperatures (less than 15°C). Cahbration and
readings will be made just as il the standard YSI 5775 Membrane was being
used,

The YSI 5776 High Sensitivity Membranes can also be used in certain
situntions to increase sensitivity ot temperatures about 15°C, The ranges thus
become 0-5 and 0-10 mg/l. When calibration with high sensitivity membranes
is attampted at temperatures greater than 15°C the seleclor switch must be set
10 0-:20 mg/l. Multiply the calculated calibration value by 2. For axample; at
21°C and 1000 N, attitudo the calibration value would be 8.6 x 2 or 17.2.
Remembor the 0-10 and 0-20 mg/| rangos are now 0-5 and 0-10 mg/1. and all
mg/1 readings must be divided by 2 for a linal reading. When operating in this

‘manner accuracy will be degraded slightly.

VI, Recordar Output

Rad and black recorder jacks are provided on the YS! Maodels 5S4ARC and
SAADP, il you wish 10 record data while measuring. The high terawnal ol the
recordor is connecled to the red tip jack and the low terminal to the black. Out-
put of tha YSI S54A at {ull scale is between 114 1o 136 mV.

Uso n 50K or highar input impuedance recordar und oparato ot with the tar-
minals unqgrounded. The recorder should be onerated with its tecminats .
,ounc..... Cahb. 0 n{ [T P T N chowag o che o ale s caneesegagn nf
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Many racorders have an adjustable full scalo sensitivily feature. When these
recorders are used with the Modal 54A, use the 100 millivolt range and adjust
tha full scale chart deflection when there is full scale meter dellection, Reler 1o
the instruction book for the recorder. For recarders without this feature, a simple
divider network as shown below can be constructed. This is adequate to adjust
the signal for full scale chan and meter deflection on the 100 mV fixed range

recordars.
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VIIi. Calibration Tables tgure

Table | shows the amount of oxygen in mg/l that is disselved in air saturated
fresh watoer at sea lovel (760 mmHg aimospharic pressure) as tomperaturo
varios {rom 0° 10 415°C, i

Tablo § — Solubility of Oxygaen in Frashh Wator

Tempernturo mg/1 Dissolvod Toempaoraturo mgq/1 Dissolvod
°C Oxygon °C Oxygen
0 11.60 23 B.56
1 1419 24 0.40
2 13.81 25 08.24
3 13.44 26 8.09

4 13.09 27 7.95 .
5 12.75 28 7.81
6 12,43 29 7.67
7 12.12 Jo 7.54
8 11.83 an 7.41
9 11.55 32 7.28
10 11,27 33 7.16
1M 11.01 34 7.05
12 10.76 as 693
13 10.52 36 6.82
14 10.29 a7 6.71
15 10.07 an 6.61
16 9.85 J9 6.51
17 9.65 10 G.Al
18 9.4% 11 6.0
19 9,26 ' a2 6.22
20 92.07 13 6.13
21 8.90 44 ' 6.04
22 n72 15 5.95

Source: Derivad from 156th Cdition “Standard Methods for the Examunation of

14 Watoer and Wastowalter.”

Table 1| — Correction lor Atinosphersic Prossure

Table Il shows the correction [actor that should be used to correct the calibra.
tion value for the ellects ol atmospheric pressure or attitude. Find wue at-
mospheric pressure in the left hand column and read across to the right hand
column 10 detarmine the correction lactor, [Note that “true”™ aimospheric
pressure is as read on a barometer. Weather Bureau reporting of atmospheric
pressure is corrected 1o sea level) H atmaspheric pressure is unknown, the local
altitude may be substituted. Select the alitude in the center column and read
across to the right hand column for the correction factor,

Table 1

i

Atmospheric Pressure Equivalent Altitude Cotrection

mmHgq Ft. Factor
775 540 1.02
760 0 1.00
745 542 .08
730 1094 96
714 1680 94
Gan 2274 2
614 2864 90
.6G9 3466 .88
654 A 4002 06
630 4756 84
623 5403 82
608 6065 .80
593 G744 78
570 7440 16
562 8204 74
547 : 8939 - 72
532 9694 .70
517 10472 68
502 11273 GG

Saurce: Derived lrom 15th Edition “Standard Matenials {or the Examination of
Water and Wastewater.”




The temperature-solubility refationship of oxygen in sea wator is not the same Correcting for Salinity
as that in fresh water. For this reason the compensation error when used with - :
sea water is greater than when used with [resh water. For a ::5°C span the error

"y could be +2.2% of roading and over the temperature range of -2° to -+ 30°C the
! error could he 6.3% ol reading. : . :

When measuring dissolved oxygen in water samples with a salinity or
chloninity between sea water and [resh water, calibrate the instrument lor lresh
water and make your measurements. Then correct the data according to the
following formwla:

Tablo (Il — Solubility of Oxygen in Sen Water FORMULA: -
! (Cs/Ca [SI- So))
A=mMDo-{ s )

OLUBDILIT F OXYGEN IN SEA WATER ‘
SoL Yo G Where: A = Actual DO of sample. (mg/l dissolved O1)

(Chloride concontration 20,000 mg/1) ' M = Measurcd DO with instrument
: Temp. - Solubllity Tomp, Solubility | %O = Chlorimty of (')ccam wal/ec 120 ,0/00 Clion)
. o sl . o - ma/i s = Chilonnity of sample (o/00 Clion)
9 9 SI = DO ol saturated fresh water at 760 mm pressure and at
0 11.41 16 7.91 same temperature as sample (mg/i DO, obtam data from
1 1111 17 7.70 charts in instruction manual)
2 10.03 10 7.61 So = DO ol saturated ocean water {20.000 my/1 Chioride ion)
. 3 10.56 19 1.47 at 760 nun pressuce il at samao temperatuie as sample
4 10.30 20 7.3 (m"/l DO, ohtinn data from instraction manual)
) » 5 10.05 21 7.20 *NOTE:; H sationty 15 usad mstasd of chlonnity the rano Cs/Co
\, 6 9.02 22 7.07 15 computad using 36,11 o/o0 tor Co (salbimty of
7 9.59 23 ) 6.95 ocean water), and the salinity of your sample of Cs.
g g:l!;" ’ ;: gg:: EXAMPLE: Measured Data
- A0 I3 . .
) 10 8.9G 26 . 6.60 ch‘ﬂ - ;;"c
L " 8.77 27 6.49 " Salmity = 31 0/00 salnn
12 8.50 - 20 6.30 Y ainty
. ’ M = 4.1 mgy/I DO liom data
: 13 8.4 29 6.28 Co = 36.11 o/oo salimty lrom manual
. 14 B.24 30 ' 6.18 Cs = 310 0/vo sty iom data
e 1S 8.07 . SI = 8.8 mg/1 DO from Table | in manual
' . So = 7.1 mg/1 DO from Table I in manuat
Sourco? Derived from 15th Edition “Standard Materials for the Examination of (131.0736.01) (88 - 7.1 ’ j
o Water and Wastewater.” A=4d41{10-( 0.8 )] H
Y ' (1.86]_{1.7) .
=arf1o0o-i 88 ) :
= {1.46)

41(1.0- ( 8.8)
= 41[1.0- 0166}
"'- Re 1.1 lOU.’M]
3.41 mg/i

i

i

it




DISCUSSION OF MEASUREMENT ERRORS

Thero are threo basic types of errors which can occur. Type | errors are rolated
to limitations ol the instrument dosign and tolerances ol the instrument com-
ponents. These are ohiolly'lho metar linearity and resistor tolerances. Type Il
errors are due to basic probe accuracy tolerances, chielly background signal,
probe linearily, and- variations in membrane temperature coellicient. Type Iil
errors aro related 1o tho operator’s ability to determine the conditions at the tima
of calibration. If calibration is performed against mare accurately known con-
ditions, Type I errors aro appropriately reduced.

Individual Sources of Error

This description of sources of error can be used (o attach a confidence to any
particular reading of dissolved oxygen. The particular example given is for a near
extrome sot of conditions. As a genorality, ovorall error is diminished when the
proba snd instrumont oro calibrated under conditions of tomperature and dis-
solvad oxygen which closely maich tho sample temporature and dissolved ox-

ygen.
“Type | _
A — is tho error duo to motor linoprity

Error == + 1% {ull scalo of the measuramont rango.

B — is tho error duo to tolorances in the instrument when transferring a
reading Irom one rango to another. Etror = 1 1% of the reading.

Typo H

A — orrors due to probe background current
Meter Reading mg/l

Enor = 1.0% () '( Calibratian Value mg/!
orrors due to probe non-linearity. Error = + 0.3% of reading.

) x Calib. Value. mg/1

8 —
C — error caused by variability in the probe membrane temperature cool-
- licient,
Error = zero il roadings are 1aken at the calibration temperature
Error = k1% of meter reading il teadings aro taken within 5°C of the
calibration temporaturo, :
Error = k3% ol meter reading lor all other conditions.

Type Il
A — errors due 1o 1the accu. acy of the instrument thermometer when used to
measure tho exact probn tempearature during calibration.

Error = 4 1.5% of reading.

errors due to the assumption of mean barometric prassure.

Daily variation is usually less than 1.7%,

Crror = :k1.7% of roading.

orrors assumao an ability to estimato altitado to within -F 500 . whon com-
puting the altitude correction lactor.

CError = 4 1.8% of ronding.

D - errors consider the possibility ol only 50% relative humidity when
calilating the probe 1f the actual relative humidity is 50% instead of
100”: the ertors will be us follows:

Calibration Temperature = C Errorin percent ol reading

0 ) 03
10 -1 06
20 ) 116
30 -y 21
40 (-1 3.60

Example ol o Typical Enor Calculation

The example given presumes the aw cahbignon techmque H calibrastion s
done with an sotuwdied waler, the relahve hunudity conssderotion [H1.D) s
cliovnated 1 the Winkler calibiabon method s used, Type 1 eors are deleted
and replaced by the ancertaanty attabutable to tha overalt Winkler dotermaination
Oata: Instrumaont cahbratod at 25°C. clevation ostimated ot 20007 & 500",

normal barometoe pressue assumed, cahbratod on 0-10 g/l rangue at

7.8 mg/). reathings 1aken on 0-20 mg/trange at 10.5 mg/1 a1 8°C.

Type Description Calculations Esror mg/)
1A Lineanty = .01X10.5mg/i = 10
IB  Range Change = .01 X10.5 mg/| = 10
( 10 5) '
A Probo RBackground = otx\1-778/78my/1 = .03
B  Probe Lincanty = .003 X 10.5 mg/ = .03
IHC  Temp. Compensation = .03 X 10.5 my/} = R
INA  Temp. Measurement = 015 X 10.5 mg/) = 16
B  Pressure = 017 X10.5mg/I = A8
HIC  Aliude = 18X 105 mg/t = 1Y
D AH. = 016X 10.5mg/l = A7
" Maximum Possible Error = 1.27 img/)
Probable Error = 4 .63 my/\

Considenng a statistical treatment of the probable error at any ume lor any
mstrament, itas hkely that the actual error o any mmeasuceciment will he about
1/2 of the possible error. In Hus case ihe probable eroris abowm b Y :n“/l vt
of i readhng of 10.5 my/1, o 4 8% o the reading
INSTRUMENT BATTERIES

Battery raplacemant or recharging on the YS1E Model S54A is indicated af the
“rad line” adjusiment cannot ba madoe or Or calibiation cannot be achieved,
{Warning: o faulty probe will also not permit O cabbration)) ,

To replaca batteries temove tha four screws holding the rear cover of the in-
strument, The four batterios will bo found on the battery terminal board msido.
CAUTION: disconnact battery chargor on YSI Modol 54ARC bulorg cemowving
cover.
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- Figuro 11

The YS! Model 54ARC contains Tour 1.25V Ni-Cd batiaries (Durgoss COG6 or
equivolont). [See Figuro 11). Thase balteries should bo racharged whan the in-
strumaont can no longor be red lined. Dattery lifo should bg throe years or longer.
Deoecpor discharge because of longer intervals bhetween recharge: will result in
sharter battery hfc. The batieries should be recharged overnight, about 16 hours
with the instrument off or 20 hours with the YS! Model S4ARC wrned on.

. The YS! Model SAABP contains four 1.5V cithon-zine (Panasonic UM-2N or
equivalent), The life of these batteries is 1000 hours. Replace batteries every six
months to minimize danger of corrosion due to dead or leaky batteries.

Battery holders are color coded. Poasitive {4+ button) end of battery must go to
red. (See Figure 11).

WARRANTY AND REPAIR

AN YSI products carry a one-yoar warranty on workmanship and parts exclu-
sive of batteries. Damage through accident, misuse. or tampering will be re-
paired at a nominal charge, il possible, when the item s returned to the factory
or to an authorized YS! dealer.

I you aré experiencing difficulty with any YS! product, it may be returned lor

repair, oven il the warranty has expired, YSI maintans complete lacihies for
prompt servicing for all YS! products.

YELLOW SPRINGS INSTRUMENT CO., INC.
SERVICE DEPARTMENT

r.o. nNOX 279

YELLOW SPRINGS, OHIO 45307, U.S.

PHONE: 513-767-7241




APPENDIX C-5

REDOX POTENTIAL



FIELD MEASUREMENT OF OXIDATION-REDUCTION POTENTIAL

Method: Electrometric

Reference: Beckman Instruments, 1987
Sensitivity: 1mV

Optimum Range: -999.9 mV to +999.9 mV

Sample Handling: Determine on-site or within 4 hours

Reagents and Apparatus:

1. pH meter in absolute millivolt mode,
2. Platinum combination electrodes,
3. Beakers or plastic cups,

4. Certified pH buffer solutions, pH 4 and 7 saturated with a few crystals of
quinhydrone,

5. Deionized water in squirt bottle.

6. All glassware soap and water washed, followed by two hot water rinses and two
deionized water rinses.

Calibration:

1. Short the meter glass and reference inputs, and adjust the STANDARDIZE control
until zero millivolts is displayed.

2. Place electrode in pH 4 buffer solution saturated with quinhydrone.

Redox-1



3. Record mV reading and compare to chart on Table 1.

4. Rinse electrode with deionized water and place in pH 7 buffer solution saturated with
quinhydrone.

S.  Record mV reading and compare to chart on Table 1.

6. If mV readings do not agree within £ 10 mV of the Table 1 values at the given
temperature, follow electrode maintenance procedures described in the attached
manual and recalibrate.

Procedure:

1. Calibrate meter using calibration procedure.

2. Pour the sample into a cleaner beaker or plastic cup.

3. Immerse electrode in solution allowing several minutes for meter to stabilize. Make
sure the white AgCl junction on side of electrode is in the solution. The level of

electrode solution must be approximately one inch above sample to be measured.

4. Rinse electrode with deionized water between samples. Recheck calibration with pH
4 buffer solution saturated with quinhydrone after every 5 samples.

Notes:

1. Ehis temperature and pH dependent. Therefore, the temperature and pH of
samples should be measured at the same time as redox. For refrigerated or cool
samples, use refrigerated buffers to calibrate meter.

2. Weak organic and inorganic salts and oil and grease are interferences in Eh
measurements. If oil and grease are visible, note on data sheet. Clean electrode with
soap and water, polish with scouring powder and rinse with distilled water. Then
recalibrate meter.

Redox-2



3. Before going into the field:
a. Report any problems;
b. Do a quick calibration with quinhydrone saturated pH buffer solution to check
electrode;
c. Prepare fresh quinhydrone saturated pH 4 and pH 7 solutions daily.
4. Following field measurements:
a. Report any problems;
b. Compare with previous data;
c. Clean all dirt off of meter anc} inside case;
d. Store electrode as follows;
1) Slide rubber sleeve into position over the filling hole.
2) Place cot over tip of electrode by threading platinum wire through opening
and sliding cot onto glass body until porous plug is completely covered.
JDD/jkk/CAW

[wpmisc-600-39]

60776.05
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Table 1

Redox Potential Calibration Chart

Quinhydrone Saturated pH 4 Solution
Temperature °C 20° 25° 30°

Theoretical Value (mv) +268 mV +263 mV +258 mY
Quinhydrone Saturated pH 7 Solution

Temperature °C 20° 25° 30°

Theoretical Value (mVy) +92 mV +86 mV +79 my

Instrument reading should be within s 10 mv of Theoretical

[wpmisc-400-12]
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WARRANTY

of te instrument Becxman Insiryments, Inc., w, 3t Becxman's SChon, recair or restace YOUr instr,.
ment with a2 comzaratie una T s 3 2 Gmuted wUAAlY. You may have adcitional AGRY yncer your nate
aws. Barteries are not inclucec in tis warraaly,

8 730 hcunq
eryy and may cause niedersnce o racio mmuncidons. impreper nrals

€3 emvvonmant

Coerazon of ug Cuipment in o nCends! arna may cause incfovencs, in
wEICA case (he yser a3 g own 1Oense wil by required (o take whaever
Measures may e recuvec o CITR o ntartarsrcy,

Secxman Insinenicns 0° $24825C-8

BECIKMAN

$™10 pH Meter
®™11 pH Meter
$™12 pH/ISE Meter

C 1987 Beskman Instruments, the.
Cecxman nstumerts, Inc. . Scennfc Instruments Orision . Fullerza, Ca 925342100
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METHCCS: The o1 1Q 11, and 12 can measurs pH lrom 0 :0 1599 They wil Darr= ore o o>
powt SANCI/CLIALON AVMALCLY, N3G ATy Suler LTed Secw. & 47y w-Jean
etween ~3°C and '0C* T

STANDARD pM BUFFERS RECOGNIZED BY THE pH] 0, 11, AND 12:
154 400, 720G 1651, 12.&

THO-POINT STANCAACIZATICN METHCO:

Teo-pOINg SUrCATIZAUCA, Do Srelerred INd MOI® JCTUNRI ~OS0C o 27 ~gasrr—e=
shouid 58 UseC when pr actuncy of Seyond 231 oM 3 Lo Use %03 as 7o
1 3w 3NEie JH A3 DCaslie; cne above, and ore Dedw (For eamse Jaam e o g
adoat 85 vae 700 and 'CST M Surany.

CNE-POINT STANDARDIZATICH METHCO:
Chrepoirt sundardizatcn, & 30mewhal fasiae 2rocedure, 3 Wi mme ded sruy 1 a1,

accuracy of 201 pH undt 3 2ccopazia, And D), Jampi@ SH 3 e N 1S s A It e
buffar usac 't sanducaxon.

FH MEASUREMENT PROCZDURE:

1. Connec sleciroce(s) B 3pmgniate inpuds): .
& U2 combinaton mecvOCe 3 USEd, CONNECT 11 %0 e Gt martes LR
B M an e/ecTOCe Sair 13 Used, CONNe e INCICIUNG BT
SpAT ANnG INe relevence e O e W e NpUt Mares T
¢ For benar accunicy, of when medsunsrg 32000 SWACATING & 1 8 =se3 Y !
onar han 25°C, connect 3 Beckman §38113 Atomaic Tempenatm
Compensator prode 0 g markad "ATCS

[P F BT

2 Press(T)to tum cninmvumert, then praas (8 )10 cioar Zsztay wit snce 'Ca AL7T
1 Rinse slecuodels) (and ATC ¥ used) with cexcnized watee Bicx excess

4. Immaerse slecuude(s) (and ATT I used) n first stancars. Sl Brefly we gle==cer

Subbles from sl surfaces. Prass .Cuzlayee pH vace wd a0
resolyuon of Q01 # A1 resofuticn is Cesived, sress .

S Prass(5T). When |aD | stocs flashing. disslay wid afow BH vaice ‘ccsez.
®, > n)

€ Rinss slecurode(s) (and ATT prede if ysed wilh deicnued waiee gt ezzesy =g ras
® AZErogcnate slep, A3ITing W Cesitad type of MancaTiucA:

a. BCONE-PCINT suncargizalion o 10 De used, innirurert 3 reacy orsa=g ¢
Measuremant prceed 1o Step 9

b. B TWC-PCINT sancadization i desired, proceed © Siep 7.

7. lamaerse a'sciroceds) (and ATT U used) n secend siandars. Su tnefly weh eem=c e
0 remove Sutties lrem elecroce surfaces Press @ When (@@ ] 5ifs tastrg
Cisplay wil show [pH valve locxed, ap, P m, P sl

& Pinss elecoocs(s), (A ATT pruge f used) wilh cesoned waler. Bict exsess

9. Frumane slecreCels) (3nd ATT i used) n sample. Siie Brefty with srecuzCes Foess
@. Whan [aD] 5ices Nashing, disciay will show [SH valve locies <@
Maasurarment s Acw stmziets. Repeal Siecs 8 anc 9. a2cve, & 3C2.00 0 33— o1

I8 M eorInutys S MEMICHnG I3 Conred, Press . am 1o i o Aute Frad Soacuie
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INSTRUMENT FUNCTIONS AND FEATURES

ELECTRODES, BUFFERS, AND ACCESSORIES

BATTERY REPLACEMENT, SERVICE
AND TROUBLESHOOQTING

. SPECIFICATIONS
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icaal and Aczial Elecroce Fesserse Simoares

The pHi 16, 11, and 12 may de stancarclzed with sy of five standars sr SuMerm: 283 .
1631, and 12.48. Stancarczaticn may e acssmaiisted wilh Ary O SufeS. Lses MaAn Tt Lt
aryemgersiure. f ATC 3 used). Whm@ i$re3sed, Mo inSIN Mment ALICMACLlY BI3G 203 A T

The relationship Detwasn SH And ¢leCIOCE YCRAGE CHANGES Wil e feraium For sepsze o~
Measurements or lemoeraiures net ¢/c3e 0 25°C. a Beckmnan 553118 ATT [Ausrae Te-zeane
Campensaior) prode shouikc e used. Wan s prcoe, he insryment auizmaicaly comges3ae T T
e =oerature chanacansics of e Sufler, Dermiliag 3 sample 10 e measures U 4ty 2T AT e
i 2ifuremt frem the Dufler temperarures. With ATC, Uhe nStrument rmeasures &°¢ 25584 ‘e =Seioyy
tram -5°C © 10¢°C.

U an ATT prooe @ nor used, the insument 2efaults and Cisgiayy 25°C

The pH caiculation I3 Yased on the Nernat equation:

2JRT
nf

EsE, - lag a

£ s the toal potential, in miliverts, deveioced Setwean 18 sensing ard re’aencs vecoces, §
wh the croce of siecioces, lemeenaiure, ANC Dressure; 22RTnF 8 e Nemsttact (P e
csns1ants. n i3 the crarge on the on, INGucing 3icn, T the lemperaiure ‘N oo ses Xevwr), 272 4 =
e acuwity of Lha 100 10 whic N6 2ieCUIC S 3 (53CNCING.

Far further infcrma:on on Srinc:gles Ane theory ¢f oH measurament, re'er s The Jecumgn a2t
of Asciied Elecirocnemisiy (Seckman Suilenn 7509).

MEASURING mV AND RELATIVE mV ($11, ¢1Z2

MEASURING CONCENTRATION ($12)

INSTRUMENT FUNCTIONS AND FEATURES

ELECTRODES, BUFFERS, AND ACCESSORIES

BATTERY REPLACEMENT, SERVICE
AND TROUBLESHOOTING

SPECIFICATIONS




FOR ACCURATE mV MEASUREMENTS WITH THE $11 CR 412, TRE
FOLLOWING ITEMS ARE RECOMMENDED: |

pH acganng eecTce, Futuna L

= - — Futun !l catie wrz 3NC sornecsr.
1 % NCTE: !t campinr.cn sH siecsCe 3 36T

CMA 3eZLTe WENCE 4 #CTTCE
(tem 2. Secw).

. ) Mewwilic oot won 2 Tm 2 a torm ey -
1a. ‘ pin-10-3NC acazior, i

OR e e e e e i ——— ——— e . - ————
————
{ ) for=Selvcitve vocicy wth BN sarsenss
>
1 b P . (6r V.S sarcams oreer » U E sacca
-~ 7’

@% Retersnca slecioxa. Futura L.

Cadle wiih 2 mm s.A carnecst Foma 1.

2. Co— NCTE: Cmitrelerency s.ecuocs fEsmainates

pH elecioce 3 Lsec.

:, d:-_—%ﬂ - 2NC acazizy). I
l
|

Standard sciyticr(s) azcresrae s e
3 apgpheatca,

= |
1
i
+
|

« Clean Seaner(s) or ecuvalers 22-tare-s
4 10C-250 MU %o csmanng £asatT
* . 30iuticn(s).

rg 5 Squint DSre Sr Seder cIAllArg SCSalel
5. H,a oR

4 on cisLlled waier fof mry.ag eleciTC 2L

Clean iowely, Kmwses™”, 22, ©r t =g
6. slecuoces
7 % SAMPLE Tre samzie 0 te measurec,

Fzr pan numbaers, see “Elsciroces. Bulfers anc Acsesscories”
For mV measurement srocedures, see next gage,

MEASURING mV AND RELATIVE mV (911, ¢12)

MEASURING CONCENTRATION ($12)

INSTRUMENT FUNCTIONS AND FEATURES

ELECTRODES, BUFFERS, AND ACCESSORIzS
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E Przare s12mCAS oL,

Turn zaand tear
Cirrec 1 eciTdet 8 Asiment NS Tent.

I, my MEASUREMENT, ABSCLUTE. FCRRELATIVE mv MZASUREMINT,

| szzul, BELCW.
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. L,/\
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Immerse tleCi < Hy) In @ i .
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For RELATIVE mV Measurement,
Proceed with following steps:

. mV MEASUREMENT, RELATIVE !

O~ odED O CLry (@
™M \/f/ @s&ncmc — \/ i oraevet o
ERZ 2.0 | 5

—

“

Immarie siecrodes in
stangare sciuton o e

Funse Elecrodes. used 0 esiatiish Zero
81ct excass. mY point. Sur drefy.
)

‘f‘ i
Ainse vecroces. immene elecroces in '
2ict excess sampie. Sur Srefty. Press{ = ‘, !

NOTE

INSTAUMENT WILL REMAIN IN RELATIVE mv MCCE UNTIL

EHER (=), (=4, 0R (* )is PRESSES.

FOAMCRE CETALED INSTAUCTICNS CN mV MEASUREMENT, PECCEI0 T HIXT 7032

MEASURING CONCENTRATION ($12)
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BATTERY REPLACEMENT., SERVICE
' AND TROUBLESHOOTING
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i M e w il Mt 1, e M mamm ¢ w e - -
v MEASUREMENT: TYPICAL USES

Scome usas of the N Moce sre MOnRGANG chemical reactions, quantitying ‘ena, wrd delermunv g
e S1idlzing recucing patential (CRP) of 5 given sampie. Because 1uCh Teasurerers 179 iy
not 3cec:AC or 3 DaNCViar ©N OF 356C 83 MACNGY Must De S1erDreied caset iy 0 oLy TeLrgty)
results. The yser sheuid NIve an ungerTancing of S acton Nt is SCTLmrg. o 3 Zesuee, aE o
Ly samgle ccmponens Rt couid pCurtally rascere. For more Cotdiled T on rever D te SecrTaN
Farchoox of Applied E ecroctemary (Becxman Buttetin 7729).

TNe mV mode mry 3!30 B¢ used wih ‘onseiectve slectrocdes The Miailve =Y mocs can Se U3t
In he standard sddition or standsrd sutinciion method of l0n snalysia

STANDARD SCLUTICN(S)

Maxe up apgropriste sUndard Kivtian(s) to previde known voltage(s), Cesencing 27 e v et cy
elecirode used and the tempersiur. 3t s1AMS'e, COMMON FArCAres L8 N WECT T3 T9e
are pH 4 and 2K 7 Buffen saturiisd wilh Gunimcrsne,

my MEASUREMENT PROCEDURE

1 Cannect slecireces © 20prodriaie inguss:
1. Connect indicating eleca=ce B input marked "pH” A Pinnio- BNC A2az'ar may Do eoivec 11
mest mataihe ¢'eCirOC s Nave 3 in CSANECTSL
B Connec: re‘erence slecuoda o input marked “REFT.
2 Press (@)% tum on instrumary, tren sros (Do clear Disglay will snew ! Cir ASTT 0
Rinse slecndes with eionized wrer 86t excass

7

4 Immene eieciroces in Cesired sciuton. Prass (= ). Disslayed valve 's asscte =7 a3 rocaies
by display of | T } Wren{ @@ | noes astung. dispiay weil shew [ mV reazng ‘oczes, T |

RELATIVE m¥ MEASUREMENT PRCCEDVRE

Pecform Steps 1 tvough J of mv MEASUREMENT PROCECURE, ascve.

2 Immar3e o in sancard solution 10 D used 1o estadlish the 290 MV pewt Press e |,
then . When | o ] 51003 fashing, ¢isatay will read [ 00C.O mV ). Naxe that in =V mec e
pressing (7] causes the instument © estasiish the 26/0 mV 2oint &t e value ¢f o cure
reacing. !t Cesired, this step May Do regeuind 3t any lime 10 re-estaziish the 22 =7 poa

2 Rinse slecirodes wih deionited wape Bt excess

4. immerse slectroces in samgle. Praxs (). Displayed value s reiatve mv, a3 indicaiad by S3siay
of [REL™ | When [aD | sices Nashrg, cisplay will Show [samgle retasve =V vave oo,

QO | Absclute mV reacing of e Kancird scivtion is sulomaucs.ly sLEtraced o e sl
mV reacing of the sampie, resuling in a refaiive mY reading fer the sarcsie.

& It conuruous reaceut of relainve Y i Cesired, press (u-s 110 lum off Acso Fead ‘el

NCOTE
YCLTAGE CIFFERENCE BETWEEN STANDARO
SCLUTICN AND SAMPLE MUST NOT EXCEED 1000 mv. A\ ¥ 4
HAXIMUM CISPLAY RANGE INmY MCCE IS 29999 .
NCTE
IN ¥ MCCE, THE 534115 AUTOMATIC TEMPERATURE
CCMPENSATTR PACHE MAY BE USED FCR

TEMPERATURE MEASUREWENT AND DISPLAY, BUT
CCES NCT HAYE ANY TEWPERATURE-COMPENSATING

EFFECT.

MEASURING CONCENTRATION ($12)

INSTRUMENT FUNCTIONS AND FEATURES

ELECTRODES, BUFFERS, AND ACCESSORIES

BATTERY REPLACEMENT, SERVICE
AND TROUBLESHOOTING
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; THE FOLLOWINGITEMS ARE RECCMMENDZZ:

P R R WU PG BN

RN ) . - :
HON-SEeTVE L ETUX N Wit BT tenemn.

‘1a len.Seecive e el iCe @ D rLaal
e crreszr o VS Rat2aem L3N g
!

' —<-<E

Ae‘ere~ce e e i !

P % Fuurallcazemn2mmzn
2 <;‘_ :

NCTZ. Jecencrgia reassar et 2yt

Te ecurel

HE R L o T

™o $127Ca0C sClunT T Stz Tz ate
CSNCRALATEN, T8 s 't
values: 12€. 252 ¢18

3.

. e)
'3

s

<

I

5

f

[+

I

IS

!

)

L

' HEE | Te ex;TesIeT A aty Zesed L~y 1oz s
[ Wt N AU B

(.
(

Maxe vz imese s
dilLting A sacrseitinigs, tys.

NOTE
CONCENTAATICN UNITS FCR 8CTH STANCARD
SCLUTICNS MUST BE THE SAME AS CESIARED F2AR
SAMPLE REATINGS.

< :
A =~ azzrcumatery 106-2¢2 w0 <
o - tao $27CIE SCiLiors
5 e, < 2 Squirt Scrie or Sracer corianrg Zeciures v
' ol Cistillec water lor rrsrg eecuic s
HC CA 2
it k0
Ll

‘ _ Clean 'owe's, X.mwzes™" ez Tr2onmg
6. eiecucces.

7. % SamPLE The samzie:c Se ~eascrez

Forzanrumseny, see “Elecireces, 2uMes, ard Acsessories”
Fer cancerizaten measwrement srocecLre, see next »age.

MEASURING CONCENTRATION ($12)

INSTRUMENT FUNCTIONS AND FEATURES

ELECTRODES, BUFFERS, AND ACCESSORIES

BATTERY REPLACEMENT, SERVICE
AND TROUBLESHOOTING



N X -
I SETUP \
\ © :
@ ©) ) ;
> e ~~ |
g-/‘;:/) wQQP -' & g ‘t
fs ‘O CA -

=3 SAMPLE LYy ki :
J so sT02 ;

Prezare flancard sciutens. {03, £00
1-¢ 1€.3C ymis). Prepars 1amgie. .

wlreaz

G‘ 23z t
!

®
el
r ise S'ras; ;n-; s )

Turn ca ang cloar
Czrrect tiecirodes o insirument, nsriment.

1. STANPARCIZE 1
LN 7, 21k 3 !
/} Ul sranoano s @ ’ @
14

\J

Press . hen Zresa
repeaiecty ural i
FAinse slecioces. Immerse elecrodes in | Cuciay shows Sancars | :
2ict eaze33 M,0 Siancag 1. Sur brefly. | vaive, 0.g.. $.00. i

S
EZJ

Press 35
receaiecry urtd

e:3slay sPCws
Firse mec:cces immerye secrodes n S:arcard 2 Va.e.

8ot excess Starcaic 2. Stir Sriefty. | 05, C2C

. STANCARD 2

11, MEASURE CONCENTRATION

© O |y |@ugai.
reas serceeilen !
P‘? // /// @ efsavs e l

Arie eecoces mrene teciCey n LI
. . - crs cass (oo =
2ct erzess. sampie Sirs Peess o, Q >

FZR MCRE SETALES INSTRAUCTICNS CN CONCENTRATICN MEASURIMENT, PRCCIIT T
KEIXT PAGE. .

INSTRUMENT FUNCTIONS AND FEATURES

ELECTRODES, BUFFERS, AND ACCESSORIES




o3 N LMCE ATy Zekres L3

STANTARC STLUTICNS.

Sundarts <an Se mase Tomacy Yype af seivtion, with ccaceriniions et TS te

‘cicwing v 12€, 283,822, 10.0G 285, 839, 1C s st e et tltt Ly

L=a o £5rCarianon =3y Do Loy (N2t N 3ar InC3 comreriart SONCENTIATON Uy
BCTH STANCART SCLUTICNS MUST BE THE SAME AS CES.RED FLA Sawit

Scre naTrles sl i3 L Jam) Jer Talicn, Dercart MC.e3 ser it "3 e et

TLAGSVLEr Jer er, NG SuTTey fef julcn

Seect Pwo alanCErd v Ues 3s 2izse 19 possilie l0 the andcipaled (T 8 A S eI
WANCAE FAACHT A UE e Cw L Sr e FANC I rIUE (OO LR MM e el TT e T s e

B0l 8 Lmoes Ser Tar ), Tass uS SEACLT o 00 M s I8 T T Tl
CINCRFIMIUCA vares »Cofy, 'Sf 11A™3Ia Datewen C Mcial A°¢ T8 TiE, T L TLTIIIS U
1C eral and 100 neial.

SAACAMTS 3AC 37 INCUK 20 L e 34T e eratLre 0 IveC eI eI
YAraLers N reacings

NCTE
51272250 ArC 32T OIVICAS May MIGUIE CrG TeNg

BCURMENL S nlerReNG N removal. Consut ¢ el
st ccas for cetads

CCONCENTRATICN MEASUREMENT PRCCEDURE:

1. Cinnec eleciroces 0 azzresnate npus:
2. Connec: cn-selecive eiecirode 0 ingut marked “ISE”.
2 Connect relerence elecode 0 ingut marked "RES,

NCTE

if, in adcaion to he on-seiecive eleciroce, 2 ¢2
SH eiecirode i3 connectad 10 e instriment ANC
immersed in the 3ame soluton, OC NCT use 3 sepsae
re‘eience electioce.

2. Press @m urn on Asirument, When prass @w Slear Cisstay will shew 1 C 2 47T

1  Pinse eleciroces wilh ceanizec water. Bict sxcess

Ciroces 0 Nt saadand sciuticn. Press \S=¢) then press [ARETY —atylres is e
g hh . T~y di. S
teAnNcA vaiue WS SUNCIT IO ShCw S e display. When 2 (82
e Cisslay siess Mrtugh e filewing valu £0.25C. 500 10. 2%
¢sncentzanca unis. Far gxarmpte, if Uhe cncantration of e starcars
Urnes and INe Cisglay wiil stow [ 00 | WRen [ aD | stegs Nashing, € sziav wl snoe (30
1
@ . > m
Finse electroces win 2eicnizes want Bict excess.

»

& Immerse elecuixes i secsnd FAnCard sciuton. The first and secssg sflandarss = 2
But can e measured in ary orcec Press [0 ) as many Tmes a5 nesced T te sxzar
csncorieation value ¢l e sectrd STAnCarS, 0 g, 250 Wrea { QD | niocs Tase 3
{250 loched, @ . B oy

7. Rinse slecroces with ceomzed waler. Blct excess.

& lmmerze elecides in sample. Presd (ome). When [ QD | 5108 Masnrg. 280y w5 0w |
value locked, ap | Measurement 3 nCw completa. Redeal Slegs 7 372 & areve 2
samplen

AUCUS CINCERUILEN rRICIUt S Cesved, Sross [am D turn o AL's Feaz L-ozr,

INSTRUMENT FUNCTIONS AND FEATURES

ELECTRODES, BUFFERS, AND ACCESSORIES

RATTERY REPLACEMENT. SERVICE



ELECTRODE CONNECTIONS

CONCENTRATICN REFERENCE pHor v TEwvEeRATRE
ELECTACLE ELEZTACCE. ELETIACLE. SENECR
aSE. 27m PN BNCTYRE Brgias
8NC-TYPE CINNESTTR. CONNESTZE e
CCNNEZTCR CONCTUSE IF ————
[ —— CCMBINATICN

t ELECTACOE S

ALSS USED.
Nt ———— p——

{e12 CNLY)
e —,— "

|

SATCS
T CATTR3
[
AN
CigpAY
gy
€INC
TIUP
C.SPLAY, 5
< FEas
AT CATTAS
s t ! .
DISPLAY FEATURES AND STATUS INDICATCRS
CiISPLAY

Mua  TRe large diqits show the ielicwing:
Crany 1. Reacout of e measured vara sH. mV, or cancantrazen.
2 [Cu)is displayed, incicasng hat insrument is sleared, wren ¢ s sressec.
3 Error message:
[Er}indcains an exgassive, Dotentally ¢3maging, input verage, Yyocady Tasyes oy
staue vlecuic:ty when the SIRCIOCE DA i3 NGL N SOIVLER. I8 B Case, wrmethe
eleciroces in sotuticn, preas ((2). 306 proceed win measuremers, 1€ 35an

. ACOEArS, CROCK COArOCLONS JNC 2 CDCEs '/ poasibie cpen cireut

-Car M. .

Cingy  The1mal dgus display tempermure in *C Will read 28°C d ATT net slugged in,
-

AT AUTC READ CN/CFF Incicaior lor AUTO READ CN/CFF Xey, Cescrlet sutses ey
AUTO READ Status inclcstar (eye symeol). Funclions 2unng 5anderg.2:6n a°C e~
inrrument 8 in AUTO moce. Cunng siancaizazcn. fe eye symdel sur3 "asnog

whan 1S pressed, and lOCs On when e reacing has sutdizee. Curng sarmz.e —eiz.»
mentin AUTO moce, the eye fymdd 1273 fa3Ning when 3 moce Xey o Sressed,
when (ne reacing has stabiized. The readirg semaing locred vnld 3 oce tay 3
inte~vai of agproaimalely 30 mnutes €ACSES WitRCLT A Tty Deng ressec, e SIinmer Lo
e% auizmaucally 3 csrsene Lo BaTenes, Sl renins Al $1nCLT 221 € €13 N Te TRy

<

STATUS INDICATCRS
Inggates thal ATT i plugies . The Asrument medsures 3°C 2iaglam lemzeraiire » s oy
range of -5°C ang 10C°C. Csalay of (8] nccaies INE (he lemeraire Serses 3 2Ll Ty
mesureert rangs. of e ATC 8 ACrluncLeral.
lreicates hal ATT s act plugsec in. The lemzeraiure reasing Cata iy 3 2600

Inc.cales Nt insirument i3 in g mode.

Iheesles rat insirament it in oV mocde.

»1 »:@4 n<

LA EL-R AH

. -

‘1" Ire.caies that insirument 3 A relative mY mode.

_A.< e <aies Lhal wsirurrent 8 concanintion moce, $12 trly

> 1 Incicaied (Nl one 33CAIT RAS Seen Lsed S TaNCaITIe IO Lhe Se e AT RS T TIicy
£33 M er CING)

P 1 ICCatus ha two $2aNCrE Dave Teen L3ad D Sand T G N e te BTI2T RIS LTl Teg e
53 (rer CONC).

Yy .

" recales 3 Gueshonasle elecuode AINCSr TtCargizacA.

v

ACicares N Sanenes shovic Yo reglaced.

INSTRUMENT FUNCTIONS AND FEATURES

ELECTRODES, BUFFERS, AND ACCESSORIES
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@ || e#
R
my —_—
.01
MILLIVCLTS REICLUTICN .
{o11, 812, cnly} (G4 eaty)
3 1] [ N
KEYPAD FUNCTICNS
KEY

(]
=]
Ed
®)

Instrument CHUCFF Key. When CF 7 e inmiryment ¢
lastrumaent shuts off auemarcaily afer 30 ungtes ot nacnty i AUTT

darTemsny

N (Seecen~,

Clenr Key. Cloars insyurment, reseing 2 s1ancaszizanon ¢ata o 22'acliaces, 3528 v -5
nrrument o AUTO Moce.

Auto Aead Xey. Turrs Auta Reae uncten CM anc CF7:
1. WhenAulo Reacis CN:
2. The wore [AUTT) acsears on the Cisciay
b Theinsrmeriiess e ¢lecuads 1Gnai ‘a7 sadiily Sutrg s em |
flasres CN 37¢ CF7 When e sigral has met tne 532 iy ress
SPECIFICATICNS). [a@D | remains on gortnueusly, a-
oria the rvacing. No Noriter measurerneris are mace
€ ARer 30 minufes warcut keysad ingul, UM SIMmenltuMme S sty
retaing all Fmandarcizalcn daa
2. WRhen Auio Reacis CFF:
A [AUTT seas ¥Tm gisglay.
A The insrument cSruRuCully Mmeasures and Z331ave in e S et Tl [ -
mv, or CCNC
& ANer 10 2 Mcuns wareut eyzad ingut, he insiruren
etang 31 NanCarcilen Caa.

se?

St ¥ TS I

pH Resoluton Seieciion Key. Charges resciuticn ¢f e ¢isglay reazrg e 2itz L
H unit, 0f vics versa. Al e icwer ressivicn (01), e requires ‘er o AC'S Frad S oct s
snorer. (See SPECIFICATICNS)L

Seiecis ne gH mesaurement mode.

Selects the mV mode (pHL 11, 21 12), Kr measuremert of
mullrecits. See MEASURING mv AND RELATIVE mv.

eralssiute er cealve

Selecis 1he concentmtion messurement mede (FHI 12). U1eg with 10ecfc ien eledes

Standarzize Kry. Sancarcies insirument. Cezencs upon moce

3 pH Mods: [5;'3] Xay €333 the instrument 1o Jutcmancally ientily he 2 vaive o1 o
Bulaer lrom any cne of e kilowing: 153 40Q 70Q 1001, pre 12,48

B mv Moce (pHE I3, pHE 12) [ O] Key causes ne insrument 0 e3:aliish e tero-mTae
bevel 3t Mo value of the curtent reading. Insirument is NOw in Relitve TV mocs.

€ CONC Moce (pHI 12): Repeated srasaing of {S70) Kay causes the instrurant 10 e
Brough the lellowing sequence of values: 3 m.‘:sa S0Q0 10, 25 30, 900, 34 5L ace
1000 ¢2ncentration vaits




COMBINATICN ELECTRCCES:

Stancard Pzne Test e
$°x12° BT xll” +3° x S4mm
Giass Body AGiAGC, Re®laze x5 N 29¢
Giaxs Boey Catomai, Peflasie ¢ R0 ] Spfil sl T
Epexy Bocy Caomel, Fefillaie 25858 - iyl ]
Eocxy Bocy AGAGC!, Peldlatie 25831 L AL] 25828
Edcxy Body AGAGCT, Gei Filed ss 5402 A
Eocxy Bocy, Siw AGAGC! Refilazie 357
Glass Bocdy, v AGIAGC: Pefillaze 25834
Fat Buth, Epexy Bocy 29£23

ELECTRCCE PAIRS:
pH INCICATING ELECTACCES:

C-14 oM, Schancal Buiz 2834
11 pH, Ceme Bud (Curasie) 297:8

PEFERENCE ELECTACCES:

Caomei Hatt Ced, Cuar Flar Juncion 25«18
Caicmel Halt Ced, Caramic Frt Juncion 39417
AGAGCH Hatt Call, Quarz Foer Juncien 25418
Caiomel Hait Cofl, Sleeve Coudle Juncon 254§
Calomael Half Cell, Irversd Saeve Jurcicn 25420
AGAGC Half Col, Inveried Sleeve Juncucn 354

n

FUTURA Il KEZPER CABLES
CCMBINATICN AND INCICATING

ELECTRCCE CABLES
1m. BNC Connector 537873 im, 2=mPalenrecss 832327
2m, BNC Cenneciar $57¢T3 2m, 2rmPalcrnecsr 33z
8m, BNC Connecior 5§7%20 &m, 2mmPaloncecsr 838534

SALT BRIDGE: 563853

4. SUBMERSIBLE COMBINATION pH ELECTAQOE WITH ATC: 358332

5. AUTOMATIC TEMPERATURE COMPENSATOR, 553115:
Permes amperiiun metsurement ard Ciagidy, A0S amenaite
comparsation ¢f gH and ion-selecirve electDCes, wun ratge of - 507 =
100°C. Epoxy bocy. For use with stancard Sineh (13C) 0 ecuod s
Inciuces 29° (1 meler) calle win miniature 2here acx

€. ELECTRODE ADAPTORS:

ED: MAasts Glass Elecurec e (GE) SNC ar—ural 2a

P prl Sanes pH Me:es3 10 acszmmocas
eecirodes with US. Sandarg Cenrecz

$92182 Sancard to

BNC Adapto .
pier Acapis Glass Eleciroce (GE) ENC termiral 2
gﬁi pH1 Series oM Merers 5 aczammocaie
secoces wih PN Conresoy
532267 PIN to ANC Adapler Tysicaly used '0 esAse T ealic ¢ ertoces
7. BUFFZRS & Pack Powzer
of Pints 1 Caiten S Zailens [Czler exs
B & By er {red) 32517 a4
M 7 Burer (5reen) f3c xT
£h 10 Butter (iue) £2282s e
gr 12,45 30e

8. FILLING SOLUTIONS
Descriptian Cuartty
Camsinaren E'ecsde Fuling Scivtion cr A3agC! Pa'erence boazezt e
€. eciae Fiiling Sciution (4M KTUACT! saturaled: 0 Se used e
with AGAGCluniernais) R
Re'srence Eleciiocs Filing Seitten (saturyiad X0 Lo wied &cacvet o=

wiih Calomel ienternals) |2 T
E'scioce Scakirg Scivtica eracn et UG L
DTies

Sait 2ricge Scivtien Cortairs Socum Nutrala ane Secium VT2 Bt TN

Acndle tctles

F.ilirg Soiuticr. 1M, KCISaiuaied wil A5T1 razezh 10 L

{Stas-Serias s.eciaces only)
Q. pHISTARTUP KIT: Pavne

35301 Elecuoce. Citie. Trermocemzensaicy, Sample

Burens, Fuing scitien 1230
10. pHI STAND LAS ORGANIZER 2
11. pH! DELUXE FIELD CASE
12.pHI SOFT CASE .
13. pHI MOUNT, WALL/SKELF BRACKET s55°e

FCR PAICE AND CELIVERY INFOAMATION, CALL 180G T42.214S




e e e e e [P ) — Y
o SIAUPUCUS S0€7INCN. FESIACET N 1128081 1217 20 XK1AreC Iy SrTI7ng AT N 38T om e
ecal Tecran cfica (In U S cad 840G T a8
p—

=

th

-
— >

ACIC°AL'S MTIACAMArI DArSN®I L0 L3O I¥Iudl 4 0N L wCrd wC Sisy
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Ewcroctem rourras T
Power Comvenscn e TC
San Acvancec Basary S [

Tacan TLrCaAs

Lacl susslers may 2e 'Tund n your leechone Srecory.

| Nete Rarlese Zateres are 18 €1 ANUM S0l DO ACT 2TemSt 3 ez Al Sem acn c £ me

I axaire ¢rcamemz ne snls,

AL . v
A orrroment SisSiay necales Ow Tanery wiage 3/ et Iy I T A s eteY rET. e
urmed 2, Satenes shouic te resiasec

1. Famove 2 PRuTicS screws and 5CT=m Sover 5T nsrurect
2 LR suteic Sateney

2 Nowe () and {-) maxings . Zalery ccmpuTTant

4 Checx (o) and (-] marnngs ¢ Sanenes And £3en a8 3hcwn:
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IMPORTANT: A “BREAK-IN" PERICO CF UP TO 30 MINUTES .S RECLIRECS whEN
SOME NEW UTHIUM BATTERIES ARE FIRST PLACED INTU SERVCE. CURNG T8
PSAICO. THE LCW BATTERY SYMBCU AND SCME "GHCSTING™ MAY AFFEIR CN

THE DISPLAY. IF SQ. LEAVE INSTRUMENT CN FCR 20-3C MINUTES AND TrEN
PRESS (). THE LOW BATTERY SYMZOL AND "GHCSTING™ S/CULS 8P 3T,

TROUBLESHCOTING PROCEDURE

1. Ciscannect slecuuce cadie(s) frem instrument. Press aﬁ wen on iesy
ctear. Oisplay should shaw [Cir, AUTT). If net, reciace darares ser 24
atove )t nstrument s sult incparaive, €Al Senvce Mot Lre: 1-80C-5E2

2. !nsericre end ol 2 Zazer clip into e IMAT Ncie N he Cerser 6f the "SR £iut st eTI oo e

citer ond f the Clio 10 1Ne ina:Ce Darrei of LNe $3Me C2NAECISC A3 3RCwA

Pager Clig

2 Press (= ). hen (EF). The cisciay should lock at gH 70, incicating 1 cre et 3amzars 24 2+
2 llinsirument asses 'est, ga 0 Stap 4,
B i insrument fads test, cad Service Mot Une: +300-£562-4217.

4. Reconnec: SH elococe cadle 10 "3H” input t2nnecise Shert the ‘natczormenss of e zas e

Fazer Ciz

P:ess B!& then 8 Oisplay shouid locx at pH 70Q Press B thentermcve Zazer o
Reading snould drit,
4 Ninsrument passes test, o o Step &
A It instrumen falls test, cad Beciman Elecochemisuy Agplicatons:
+8C0-854-8C87 OQunice Cafidorrna
TH-dN-4348 Within Calilomus
S Reconnect pH slecaroce(s). Immerse elecoca(l) in pM 4 Duler and perkim ore-pcimt

sandarcizaon. Than emmaerss elecroce(s) n pH 10 Bulter and s DM reading. AL 25°C, re
rvacing should De Detween 9.7 and W1 pHL
3. Mhe a5t is passec, the pH meter, Calle, Md elecrod o(3) are inConing Srcperly
A Mant laded the M dleciroceds) Musl 2o reuvena‘sd or reclaced. The elec'0Cs "o~y 2
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E-11
Platinum Combination Electrode

Catalog No. 13-53%-32

indicating elementn a singt2 crate. 2
ccnfiguration eliminates the nesd ‘or two seféaral
eleciroces and s esceciaily accucasie io mezsuramen
narrcw-neck flasks and cther resiriclec-entry recentacles.

The platinum ccmeinaiicn giecircce is recemmendced fer
use with autcmauc utraicrs anc similar elecirsaralytical
equipment. The c'cse grysical proximity of the ccrous-nlug
liquid juncticn to the glatinum-wire ingicator sacticn results
in reduced resistance tetwean these elements and
praduces a raoid dynamic resgonse fer beth recex
measuraments and sotentiomeinc tiraticns. Accitionaily,
the elecircce is iceaily suited for any applicaticn that
involves the measurement of oxidaticn-recuction pcten-
tials or requires the use cf a "nctle metzl” senscr.

The electrc22 measure: 3inches with a 2C-inch lead. and
functions ov-:- @ ~5” to 1 *0°C temperatura range. The
filling soluticn is 4aM KCi saturated with AGC! (Fisher No.
So-P-133), and flowrate at the juncicnis less than 8 ul cer
hour at an 8 cm head. Reference cutput is 44 = ImV vs.
S.C.E., while juncticn resisiance is less than 10K chms.

INSTALLATION

Place the platinum compinaticn elecucce into service as
follows:

1. Remove cap frcm supglied filing-scivticn tcttle, and
screw on dispenser sgout. -

2. Lower rubber sleeve cn elecircce Sedy until filling hele is
expcesed, anc fill refarence zavity with elecirciyte until
meniscus r2aches 2 leve! acorox mately tirch Celew
filling hole.

NQOTE: Always use M KC! sciuticn saturated with AgCl!

(Fisher No. So-F-135) as the elecirclyte. NEVER USE

SATURATED KCI FILLING SOLUTION.

3. Place elecircce ugnght in emcty taaker to permit filling
soluticn to wet and licw thrcugn perous plug, as
evicenced by focrmatcn of KCl crysials on outer suriace
of picg.

NOTE: If no flow is obsersed within 30 minutes, or if

response is unisatislaclery curing an analysis, scak

electroce in cilute KCI (0.1M) for several hours, and
then perform the Icllowing grocedure:

a. Hold electrcde (cap up) at a 45 angle between thumb
and forefinger cnleft hanc, so thatfiling hole faces out
and is directly opposite base of thumb.

b. Insert dispensing spout into filling hole.

c. Make sure that electroce is supported by base of
thumb, then firmly press scout into filling hole to make
an airtight seal.

NOTE: Normally, spout tip wili nct tcuch internal
element; while applying pressure, however, care
should be exercised to prevent ccntact. If necessary,
cut off a portion of the lip.

d. While maintaining seal, squeeze filing bottle firmly so

‘hat eleciroce zeccmes gressunzed.

NCTZ. A zezg oficuid sncuic ferm &t iGuic .ercicn
inazcut 30 58Concsl i SCme 23585, nCwever it may
Ce necassary !ic marian pressure lor several
minutes. if llicw carncr Se esiacished, refer o
REJUVENATICN secuen.
4. Mount zlecircce on suitazie heicer arc conmect :acxs 'o
pH meter.

OPERATION

For optimumcceraticn with the slatnum comoination

eieciroce, cbserve the !cilcwing gereral procadures:

1. Rutcer sieeve shcu!C aiways e loweresd on elegiraca
Eecy to expose fling hele and permit precer elecroiyTe
leakage.

2. Level of electrclyte must always ce maintained z-ove
surfzce of samgie sciuhcn to avcid sackiow of samigie
into electrolyte. Refill reference cavity as requirec.

3. After removing electrcce from cne scluticn anc selcre
immersing in ancther, the cuter surface should be ansed
with distilled water.

STORAGE

When notin use, sicre the platinum comtinaticn eiectrcce

2s follows:

1. Slide rubter sleeve intc pesiticn aver the filing Rcie.

2. Place supplied cct over tip of electrede by threzcing
flatinum wire through cpening and slicing cctento ;I-ass
Eccy until porous piug is completely coverad.

REJUVENATION

Fejuvenaticn of the clatinum comtinaticn elecircde may
cnly require a simgle cleanirg. Cecasionally, a mere
thorcugh cleaning is required, or the percus-giug juncucn
may have tc te unoiccked. Each is covered sacarataly
Lecw.

Simpie Cleaning

A simgle cleaning ¢f the elecirece is done as !cilcws:

1. Wash electrede suriaca wmith 2 geed detergert,

NOTE: R8S8-25 cetergant (Fisher No. S¢-C-181) is
recommended. .

2. Pclish platinum wire with scouring powder.

3. Rinse electrece troroughly with cistilled water.

Thorough Cleaning

Faor a more thotough cleaning, perfaem the following:

1. Connect tip of large cabie plug to negative terminal ¢f a
22V dry cell, then immerse tip of elecirede in a 1N
solution of hydrochleric acia.

2. Similarly connect a platinum or graghite electrcce o

Fcsitive terminal of Cry ceil and immerse lip of eleciroce
in same solution.
NOTE: Hydrogen will evoive rapidly, and the metallic
electrode will be cleaned by electrolysis in 510 10
seconds.

3. Ahter cleaning. disconnect both electrodes and rinse

3

Instrument Manufacturing DivisionFisher Scientitic Company @



each wmith cisiles water

Unbiccking the Juncticn
if the liquic jurctcn sncu:d teccrre parialy Zicexed.
gerfcrm the ‘clewing: i
1. Insgect refererca cavity ler crystalizaten.
2. If crystals are evicent. oroceed as ‘clicws:
a. Remcve filling scivtion Sy sraking tcut threugn filling
hole.
b. Rinsa caviry recez’acly with distiled water unul ail
Ccrysials ara ciscivesd.
c. Refiil czvry witr fresn 4M KT sciltien saturatac with
AgC (F'sner No. So-P-123).
CAUTION: Never use sawrated XCi as the slectre-
lyte.
d. Receat ail ¢f stec 3 urcer INSTALLATICN.
3. It gifficuity cersisis. pericrm the fcllcwing in sequence
derencing uccn the seventy cf the dicckage:
a. Soak elecircce overnignt in dilite KCI (C.1M).
b. Bod jurctcn in ciivte KCi fer 5 to 10 mingtes.
¢. Carefuliy sanc or file the porous glug jurcticn.

. ‘lectrode Instructions E-11
devised and Published 4-78
*'Fifh Issue (8-0316-08)
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January, 1291
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SECTION 1
SCOPE AND APPLICATION

The GASTECHTOR (GASTECH) Model 1939 OX Gas Surveyor is a battery-powered
portable instrument that can detect and indicate concentrations of combustible gases and
oxygen in air. Combustible gas is measured in two ranges: 0to 1009 Lower Explosive
Limit (LEL) and 0 to 1009 by volume. Oxygen is measured over a range of 0 to 25% by
volume. The instrument is equipped with a meter and audible alarms that sound
whenever gases or oxygen concentrations reach preset levels.

REFERENCE

GASTECH Gas Surveyor Model 1939 OX Instruction Manual

APPARATUS

GASTECH Model 1939 OX

Battery charger

Probe, 10 inch long, 1/4 inch OD plastic tube and dust filter

Hose, 6 foot flexible nylon-jacketed polyethylene tube

Calibration kit consisting of cylinders of methane, 2 to 5% LEL and
50 to 100% by volume concentrations
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SECTION 2
DESCRIPTION

21 METER

Instrument readings are displayed on a meter, visible through a window on the top face
of the instrument case. A mark on the scale, BATT CK, represents the minimum
permissible battery voltage, as an indication of the state of the charge of the battery. The
meter face has three scales.

2.1.1 The top scale is graduated from 0to 25% O5 for indicating concentration of
oxygen. A calibration CAL mark indicates 21% O,.

2.1.2 On the middle scale the meter reads gas concentration as 0 to 100% LEL.
100% LEL represents the minimum concentration of vapor in air that will ignite or
explode when an ignition source is present.

2.1.3 The bottom non-linear scale reads 0 to 100% gas (%GAS) for indicating hign
concentrations of combustible gas.

2.2 CONTROLS

The six controls that are used in normal operation of the instrument are arranged on the
left side of the instrument as viewed from the rear, and on the top. These controls are
recessed to minimize possibility of accidental operation.
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Power Switch . Battery Check Switch

FIGURE 1

2.2.1 Power switch

An alternate-action push button switch which energizes the circuit when pressed. Az
orange indicator dot is exposed when the switch is in the ON position, serving as
mechanical pilot light.

2.2.2 Batterv Check

res

A momentary push button switch, when pressed connects the meter as a voltmeter for
battery condition check.

s
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223 Gas/LEL Zero

A potentiometer which is used to adjust circuits to read zero in the absence of natura!
gas. The potentiometer shaft is fitted with a control knob for convenience in adjustment.

2.2.4 OXY/Gas-LEL Switch

An alternate-action push button switch used to select the combustible gas or oxvgen
range. In the OUT position, the instrument is in the GAS or LEL range. When IN as
indicated by the colored indicator dot, the circuit is in the OXY range.

2.2.5 Gas/LEL Switch.

An alternate-action push button switch which selects the operating range for detection of
combustible gas. In the OUT position, the instrument measures in the 0 to 100% LEL
range. In the IN position, the instrument measures the 0 to 100% GAS range. A colored
indicator dot shows when the switch is IN.

226 OXY Cal

A potentiometer which is used to adjust the circuit to read 21% when the detecior is
surrounded by normal air. The potentiometer shaft is fitted with a control knobd for
convenient adjustment.

2.3 INDICATORS

Alarm lights, red and amber, illuminate when the corresponding section of ths
instrument is in an alarm condition. The red light blinks in an on-off pattern of egual
length pulses, to show that the instrument is in the combustible gas (LEL or GAS) alarm
condition. Amber light blinks in a short-long pattern to show an abnormal oxvgz2n
condition.
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24 BUZZER

A solid-state electronic buzzer is mounted at the rear interior of the instrument. The
buzzer gives a pulsed tone on detection of gas, and a continuous tone in case of a
malfunction, either low battery voltage or a down-scale drift of the meter. The audible
tone pulses correspond to the visual pulses of the corresponding alarm light except in the
case of excess O7 which gives a steady tone.

TABLE 1
ALARM SETTINGS .
%0 Oxygen: <195% and >25%
%o U’%: _ >20% LEL
% Gas: >20% Gas
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SECTION 3
PRINCIPLE OF OQPERATION

3.1 LEL RANGE

This range gives readings in terms of percent of the lower explosive limit (LEL), with
100% corresponding to the LEL of the specified gas.

Detection in this range is by catalytic oxidation on a platinum element, with the heat of
oxidation producing a temperature rise and hence a resistance rise of the element. This
change is approximately linear up to the LEL provided there is sufficient oxygen in the
sample to support combustion.

3.2 OXYGEN SENSOR

The oxygen-sensing detector is an electrochemical cell in which electrodes are immersed
in an alkaline electrolyte, and covered by a permeable fluorocarbon membrane. Oxygzn
from the surrounding atmosphere diffuses through the membrane and enters the
electrolyte, causing an electrochemical reaction. The current generated by this reaction

is amplified and used to drive the meter and the alarm circuit.
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3.3 100 % GAS RANGE

This range gives readings in terms of gross concentration of the specified combustible
gas. It uses a thermal conductivity filament, initially beated by the battery current to a
point where it assumes a definite temperature and resistance. The temperature and
resistance corresponds to the atmosphere, if the instrument is initially set-up in fresh air.
Then when gas is sampled, the greater cooling ability of the gas (relative to air) causes
the filament to become cooler and assume a lower electrical resistance. The resistance
change produces a meter reading which can be calibrated in units of percent gas by
volume.

The thermal conductivity phenomenon is continuous from 0 to 100%, so any
concentration can be read without limitation. It is a relatively insensitive method, so is
used only for the higher concentrations above the LEL. It is not dependent on
combustion, hence is applicable regardless of the oxygen content of the sample. )
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SECTION 4
OPERATION

4.1 Attach the hose to the instrument by means of the threaded swivel fitting.

4.2 Put the OXY/GAS-LEL switch in the GAS-LEL (out) position, and GAS/LEL
switch in the GAS (in) position, with its colored indicator showing.

43 Press the POWER switch to turn the instrament on, the orange indicator dot shou!d
be showing. The meter will normally rise up scale and a pulsing or steady alarm signal
may sound. The alarm will stop when the instmment is warmed-up. The audible bum of
the pump will be noticed.

4.4 Press the BATTERY CHECK button and note the meter reading. If the reading is
close to or below the BATT CHECK mark on the meter, charge the batteries.

4.5 Allow the unit to warm up until the meter stabilizes (about a minute). Then, with
the hose inlet in a contaminant-free location, turn GAS ZERO control knob to bring ihz
meter to "0” indication.

4.6 The instrument is now ready to use in detecting high concentrations of the specifi=Z
gas up to 100% by volume. The meter will indicate the concentration on the lower non-
linear scale.

If the concentration indicated on the meter rises above the alarm point (set at 209z) <=2
red ALARM light will blink and the buzzer will sound, both in a pulsing mode.

4.7 For readings in the LEL range, change the GAS/LEL switch to the LEL (ou:)
position. The alarm will sound and the meter needle will move up-scale briefly. Wz
about five minutes for the LEL sensor to stabilize. Move the probe about and obser.2

meter indicators on the middle (% LEL) scale. The alarm point for this scale is set for
20% LEL.
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4.8 Put the OXY/GAS-LEL switch in the OXY (in) position with the colored indicator
showing. Turn the OXY CAL potentiometer to bring the meter to the oxygen CAL
mark (21%). As a quick check gently breathe into the hose inlet and allow the
instrument to sample air. The reading should come down to about 16% and the alarm
should sound at 19.5%. Allow the meter to return to 21%, then put the switch back in
the GAS-LEL (out) position.

4.9 Atmospheres containing more than the normal 21% oxygen will produce an
increased oxygen reading. If the instrument is provided with a high oxygen alarm, then it
will sound in a steady tone and the amber light will blink when readings reach or excesd
25%.

4.10 The instrument continuously tests for oxygen, and a pulsed audible alarm and
blinking amber light will occur when oxygen drops to 19.5% or lower. It is not necessary
to use the instrument with the switch in the OXY position unless oxygen meter readings
are desired. If both abnormal conditions exist simultaneously (combustible gas and
oxygen alarm), both lights will blink in their normal pattern, but the buzzer will sound
continuously. A steady tone sounds when the oxygen reading exceeds 25%. This
characteristic is provided to warn against the increased fire hazard due to excess oxygen.
It also serves as a warning in case of oxygen cell failure in the high-output mode, which
can occur occasionally. It further precludes accidental or intentional incorréct
adjustment of the oxygen calibration control to an abnormally high level above 25%.
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SECTION 5
CALIBRATION AND ADJUSTMENT

S.1 LEL CAITBRATION

5.1,1 Turn the instrument on and allow it to warm up and stabilize, preferably for five
minutes. Be sure the batteries are charged sufficiently to read above the check mark.

5,12 Place the GAS/LEL switch in the LEL (out) position and the OXY/GAS-LEL
switch in the GAS-LEL (out) position.

5.1.3 Open the instrument case by loosening the captive screw at the front of the unit.
Lift the upper half of the case slightly, moving it 1/4 inch to the to rear to disengage the
rear clamp; then separate the two halves. Locate the COARSE ZERO potentiometer
on the underside of the circuit board (see Figure 2).

GASALEL

B2 /
o ©

=

’:ra @zz‘-‘o CCARSE

S '
‘e

°|@ e o

= S i@ bomoter

FIGURE 2
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2.1.4 Turn the external GAS/LEL ZERO control to the center of its range.

2.1.5 Turn the COARSE ZERO potentiometer to bring the meter to the zero reacing.

FIGURE 3

3.1.6 Remove the protective red plastic cap from the cylinder outlet of & tank of
methane (2 to 5% LEL). See Figure 3.

5.1.7 Check the DISPENSING VALVE to see that the FLOW CONTROL is s-u: ¢!
(clockwise), but not so tightly as to damage the valve seat.

~—
3.1.8 Screw the DISPENSING VALVE onto the cylinder outlet, being cares:! nc: :-
cross-thread. Tighten the valve firmly.

2.1.9 Push the short piece of flexible plastic tubing from the Y-fitting onto t
nipple of the DISPENSING VALVE.

ha mar=o-
Lo Va. T

5.1.10 Locate the adjustment potentiometer(s).

5.1.11 Connect the longer plastic tube with the PINCH CLAMP to the instruman:. T
PINCH CLAMP should be open (push latch forward to open).
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S.1.12 Allow the instrument to evacuate the SAMPLING BAG until flat then close the
PINCH CLAMP (squeeze paralleled faces together until tight and latched).

5.1.13 Open the FLOW CONTROL slightly so that the SAMPLING BAG begins to
expand, then quickly open the PINCH CLAMP. As the instrument processes the sample,
the bag will either start to expand further or to deflate. If the bag is expanding, close
down on the FLOW CONTROL (clockwise), or if it is deflating, open the FLOW
CONTROL slightly until the bag stays about half inflated.

5.1.14 Observe the meter on the instrument. The reading will increase, then stabilize.
As soon as the reading is stable, compare with the value on the pressurized calibrating

gas cylinder and record or change with the LEL SPAN potentiometer as appropriate.

NOTE Care must be taken to ensure that the LEL SPAN potentiometer and not the
LEL alarm is adjusted.

5.1.15 Quickly close the FLOW CONTROL on the DISPENSING VALVE (clockwisz)
and disconnect the LEL calibration cylinder.

5.2 % GAS CALIBRATION

The 0 to 100% GAS range is calibrated in the same manner as the LEL range above,
except adjustment is made using the GAS ZERO and GAS SPAN potentiometers and 2
cylinder of 100% methane (natural) gas. Place the GAS LEL switch in the 1009% GAS
(in) position for this calibration. Do not change other zero adjustments.

When the calibration is complete, remove the DISPENSING VALVE from cylinder
before storage, to prevent loss of cylinder contents, then cap the cylinder. SAMPLING
BAG, DISPENSING VALVE and PINCH CLAMP may be left connected to the tubing
for storage.
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5.3 OXYGEN CALIBRATION

5.3.1 Calibrate in fresh air.

5.3.2 Put the OXY/GAS-LEL switch in the OXY (in) position with the colored
indicator showing.

5.3.3 Turn the OXY CAL potentiometer to bring the meter to the oxygen CAL
mark (21%).

NOTE If problems are encountered during the calibration brocedures, the unit must be
replaced.

NO Instrument alarms are factory-set and must not be changed.
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SECTION 6
MAINTENANCE/TROUBLE SHOOTING

6.1 BATTERIES

6.1.1 Check the battery voltage periodically by pressing the BATTERY CHECK switch.
Charge the batteries before the voltage reaches minimum.

When connecting the charger, always follow these steps:

a. Confirm that the plu% 1s inserted in the correct way, with the THIS SIDE UP
label upwards. The plug is keyed with a non-current carrying third socket to aid
in proper insertion.

b. Verify that the amber light on the charger is on. Leave connected until the
green light comes on, indicating that the 16 hour charge is completed.

6.1.2 If sufficient voltage cannot be obtained after charging, the battery neads to be
changed.

6.2 CATALYTIC SENSOR (LEL RANGE)

The sensor assembly may require replacement if:
a. The meter cannot be set to zero within the range of the GAS/LEL ZERO
potentiometer.

b. The meter cannot be set to the desired level within the range of its SPAN
potentiometer.
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6.3 THERMAL CONDUCTIVITY SENSOR (GAS RANGE)

The sensor assembly may require replacement if:

a. The meter cannot be set to ZERO within the range of the GAS ZERO
potentiometer.

b. The meter cannot be set to the desired level within the range of its GAS SPAN
potentiometer.

6.4 OXYGEN DETECTOR

The oxygen sensor assembly may require repair if the meter cannot be set to the desired
level within the range of the OXY CAL adjustment.
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SECTION 7 _
PRECAUTIONS AND NOTES ON OPERATION

7.1 HEATED SAMPLES .

When sampling spaces that are warmer than the instrument, such as hot manholes,
remember that condensation can occur as the sample passes through the cooler sample
line. Water vapor condensed in this way can block the flame arrestors and interfere with
sensors and pump operation.

7.2 FILAMENT POISONING

Certain substances have the property of desensitizing the catalytic surface of the
platinum filament. These substances are termed catalyst poisons and can result in
reduced sensitivity or in failure to give a reading on samples containing combustible gas.
The most commonly encountered catalyst poisons are silicone vapors. Samples
containing such vapors, even in small proportions, should be avoided.

Frequent calibration checks on known-gas samples are desirable, especially if the
possibility exists of exposure to silicones. g

7.3 QTHER GASES AND VAPOR

The instrument is designed and calibrated specifically for detection of methane. It can
be calibrated for use on other gases and vapors, by proper adjustment of the calibration
control while sampling a known gas-air mixture.

7.4 RICH MIXTURES

When sampling rich mixtures, on the 100% LEL range, the following instrument action
may be expected:

1. Mixtures up to 100% LEL - Reading on scale
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2. Mixtures between LEL and Upper Explosive Limit (UEL) - Readings at top of

meter

(99 )

Mixtures above UEL - As sampling continues, the meter first goes to the top of

the scale, then comes back down on scale. Very rich mixtures will give close to a

zero reading on the catalytic sensor.

Rich mixtures should always be tested first on the 100% GAS range, to avoid any

uncertainty as to actual concentration.

7.5 OXYGEN DEFICIENT MIXTURES

Samples which do not have the normal proportion of oxygen may tend to read low in the
LEL range, as there is not enough oxygen to react with all the combustible gas present in

the sample. As a general rule, samples containing 10% oxygen or more have enough

oxygen to give a full reading on the catalytic sensor for any combustible gas sample up to
the LEL. This limitation does not apply to the thermal conductivity sensor used for the

100% GAS range.

NOTE For very rich or oxygen-lean mixtures the instrument should be used in the

0 to 100% GAS range.

Erik A. Goplin /
Loss Control Specialist

-

{‘\

N NS

Mary Ann fatko, CSP
Corpox('ate}}-?ealth and Safety Manager

EAG/dik/MAL/H&SPC
SAFETY:IOPS
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I. GENERAL

1. Gas Detector Tube System

In order to insure environmental inprovement it 1s Most unportant to measuce sumply
and rapidly very minute gas or vapor concenteation iy the work place.

Modern technology provides a vartely of insttuments (or the measurement of
hazardous gases and vapors. Such relatively soplusticated instrtuments must:

1. be capable of measuring concentrations in the range of threshold hont values,

2. must be easy to use, and available for taking quick samples 10 the work

environment,

id

must produce results for evaluation and analysis within a few minutes, making it
unnecessary 1o take samples back to the laboratory.
must provide dependable accuracy and reproducibility,

make it unnecessary 1o use expensive and delicate instrumentation.

49
&

following three steps are essential for the chemical analysis of toxic gas or vapor:
collecting of samples
preparation of measuring apparatus andd reagents

WA -

. chemical treatment and analysis of the samples
The introduction ol detector tube technology climinates steps two and three shove and
makes it possibie o achieve immediate results with the accuracy and reproducibility

necessary for environmental assessment.

2. Principle of Gastec Detector Tube

Cach detector tube contains o precise amount ol detecting reagents iy a constant inner
hameter glass tube and 1s hermetically sealed at both ends.,

To operate, break tips olf a fresh wabe and connect the wabe 1o the Gastec sampling
pump andd pull the handle to take the requiced somple (sample gas). The chencal reagent in
the detector tubie will then react with the sample gas immediately and a color stinn will
develop stacting at the inlot of the dotecior tube, Theo gas concantration s maasurued ot the
intertace of stained-to-unstainod reagent when stoining s1ops,

Gastec detector tubes contmn colorimutric reagents adsorhed on fine grain silica gel,
activated alumina or other adsorbing media. The reagents are sensibive 1o particular gases of

vapars and react quantitatively to provide a length-of-stam indication.

3. Characteristics of Gastec Gas Detector System

Detector Tube

1. Precision direct reading cabibration scale printed on each 1abe.

2. Cvery tube and tube box displays the quality control nwmber and chenucal
symbol. The expiration date s stamped on each box,

3. Controllted small internal dwmeter of tubes provide Tonger stain length with one
pump stroke (100 ml), resudting in 1nore accurate readings and shocter sampling
times.

4. Sensitive reagents wath high reaction rates provide a cleas fine of demarcatan of

color stain, foc improved accuracy i wube teading.




Sampling Pump
1. Light weight, compact {approx. 10 oz.).
2. Pulls the highest vacuum (8.1” of Hg).
3. Gastec design does not require flow-rate orifices.
Matfunction of the pump by clogging or leaking orifices is eliminate
4. Handle locks at precise intake volume of 50 or 100 cc.

Friction proof lubricant seal packing provides complete leakproof sampling at

all times.

4. Accuracy of Gastec Detector Tube

Calibration Scale
The calibration curve on most Gastec detector tubes is a straight line, and points on the

scale are at equal intervals (Fig. 1). Therefore, it is possibie 10 measure the concentration
below the lowest calibration scale by repeating pump strokes. It is also possible to measure
the concentration above the highest calibration scale by using a half-pump stroke. This
mesns that the measuring range of Gastec detector tubes is easily and accurately expanded

by varying the number of pump strokes.
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Since sll of the Gastec tubes are direct reading, the calibration sceles are printed on the
basis of individusl production lots. Therelore, the variation of inner tube diameters,
precision of tube packing, snd the quality and reactivity of each reagent are eliminated.
There is no need for extra charts or graphs whose accuracy is questionable for anything
other than 8 single production run.

Certification of Gas Detector Tube Units

The National Institute for Occupational Safety and Heslth (NIOSH) has established a
testing and certification program to insure that devices and instruments used in assessing and
protecting against health hazards meet acceptable performance requirements, The Occu-
pstional Safety and Health Act {1970) requires the use of certified equipment unless no
such equipment exists. At this point, detector tubes and sound level meters are the only
instruments being tested under this program.

Following are the details of tha test standard as published in the Federat Register dated
May B, 1973:

1. Every manulacturer must submit the quality canteol documentation mcludhg the

quality control system of the company, the quality control program and the’

_2...

it
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quakity control plan of the measuring apparastus to the Quahity Control Section of

TCL prior to the certfication test. The applicant will be granted 1ts basic

qualitication by the Section after the documentation check.

In accordance with the Federal Register, the applicant must subiit the guality

control documents tor the detector tube 10 be tested, with test results cerifying

that the wibes satisfy the standard, and an appropriate number of tubes. Alter
passing this check, the applicant may proceed 10 the next step,

The applicant submits the detector wubes for inspection. The inspection procedure

is divided into two parts:

1) physical inspection tests such as the longitudinal axis of glass tubes,
detecting layer and calibration scale and

2} chemical reaction tests for indicating accuracy with standard gas mixture.

Physical inspection tests are performed during a sampling inspection in accord-

ance with Inspection Level Il as described in MIL-STD-105D. The tubes which’

pass the above inspection proceed to the Air Sampling Section and are tested for
accuracy,

The accuracy test is conducted on four concentrations; one-half, one, two and

five times the TLV in accordance with the lnspection Level 1V as described in

MIL-STD-104.

The standard gas generation method and the standard method of analysis for the

test are verified in the Microanalysis Laboratory of the National Burcau of

Standards; then the concentration of the gas is confirmed by the Gas Detector

Tube Standard Committee. The detectar tube stained by the standard gas

concentration is read by the three (3) independent tube readers. {Thay will read 4

end points ol circamlerence on the longitudinal axis.) The results of the tube

reading nre put into the computer, aid the standacd deviation percesiages we
then calculated.

To be certified by NIOSIHI, the detector tube must satisty the following test

standards:

1) For tho accuracy test, gns detoctor tube units shall produco monsuraments of
contaminant concontration with 136% of the actual value st one-lwil the test
standard and within 125% of the actual value at 1, 2 and 5 timaes the (ast
standard.

2}  The standard dewiation of the tube readings obtained from three in-
dependent tube readers shall be within 10%.

3} On channelling of airflow through the detector tube, the maximum variation
ol stain length around the circumference ol the 1tube at the interface
between stained and unstained reagents shall be within 20%.

Detector tubes certified under this program will be published in the Federal

Register at that time, the certification number will be issued, and the government

will place the item on the approved list. Therealter, NIOSH may purchase the

tubes from the market at random and test them to determine if the tubes
continue to meet these exacting standards. Tubes which fail to meet the test
standard will have the certification withdrawn until the defect is corrected. The
following Gastec Detector Tubes have been certificd by NIQOSH and issued the

certification number:

%

NOTE: NIOSH Cerulication Program has been discontinued.

,3._




Tube No. 1La Carbon Monixide TC-84-014
Tube No. 5La Sultur Dioxide TC-84-017
Tube No. 9L Nitrogen Dioxide TC-84-018
Tube No. 4LL Hydrogen Sulfide TC-84-020
Tube No. 2L Carbon Dioxide TC-84-021
Tube No. IM Ammonia TC-84-023
Tube No. 134 Carbhon Tetrachioride TC-84-036
Tube No. 132H Trichloroethylene TC-84-038
Tube No. 8la Chlorine TC-84-04)
Tube No. 121 Benzene TC-84-043
Tube No. 10 Nitric Oxide 1C-84.049
Tube No. 122 Toluene TC-84.053
Tube No. 131La Vinyl Chloride TC-84-060
Tube No. 12L Hydrogen Cyanide TC-84-068

5. Gastec Pump Performance

Description of Pump
Construction of

vacuum for its type (8.1 )
pump by clogging or leaking. A [riction- -proof piston gasket

complete laakproot sampling at all times.

of Hg). There are no flow-rate orifices t
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Checking Pump Performance

A,

Visually check rubber inlet Hange for cracks or tears. Heplace it damaged. Tighten nlet
clamping out.

Valve Leak Check

1. Insert a fresh sealed detector 1ube mto pump. Misahgn red dots on pamp and

handle. Pull several Tanrly rapid continuous full pump strokes.

2. Puli handle out 6 mm (1/4 inch) and hold i this posttion tor 1 or 2 seconds.
Aelease handle.

4. If handle return o within 1.5 mum (1/16 inch) or less of fully closed position,
continue 1o step C.

¢

If handle does not return to within 1.5 mm (1716 tnch) of tully closed posithion

{or tess), perform the (ollowing Valve | ubiication instruction outhined below.

Field Volume Check

1. lnsert a fresh seated detector tube into pump.

2. Align Guide Marks on pump body and handie.

3. Pull handle firmly and at a modecate speed unul handle Tocks imto posttion. Wait

1 minute,

4. Unlock handle by tuming it and guide it back.
TO PROTECT PUMP STOPPER from breakage, do not refease the handle and
allow it to spring hack when conducting a leak test. Make sare you hold your
hand onto the handle and guide it back.

5. Pump handie should return 1o within 6 mm (174 inch) or luss of the fully closed
position.

6.

1 pump handle doos not close (o withee G oo (14 inch) o Jass, Tattow tabrica-

Bonnsuuctions and nnest,

Lubrication Instructions (Perform Laboratory Volume Check “E’ after sach
lubrication)
1. Valve Lubiication

n. Unscrew back plate and withdraw piston from pump cyhindun.
b, Rumove chock vilvae from piston.
c. Cloan wvalve and piston with Iint frewe clogh. Propur valve cleaming iy as
follows:
Place cloth tlat on desk.
Wipe rubber valve flap in a Hat position across cloth.

Do not bend the rubbier flap valve,

d. Apply a small amount of grease evenly around the valve opening to tarm o
thin fitm, A thin filmos nearly invisible.
CR Heplace valve assembly loosely in the same manner as removed.

S(u-w lmee(I Ilnlc

hslun Washer

() e “‘,, :er
////(ﬁ \"Vlec Rclimull' !

t'lsum Gashet Valve flap

Valvc Hole
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tlap.

Then push the rectangular valve retainer all the way toward loose end of

valve falp.

nh.  Now tighten screw. |f a torque drver is avalable, tighten to 0.8 Kg-cim.

Otherwise, be careful not 1o overtighten screw. When tightened, screw must
not deform rectangular valve retainer.

Piston Gasket Lubrication

Wipe off oiston and cylinder with a clean fint-liee clowh.

b. Remove piston gasket with a smali bladed screwdriver, Take care not to cul

gasket.
Clean slot in piston with lint-free cioth. Wipe of [ rubber gaskel.

d.  Wipe an ample supply of grease into gasket slot on piston and inside gasket.
Aeplace gasket making sure that open side of gasket is toward pump handle.

PISTON GASKET

PUMP_SHAFT
VALVE HOLE_~~ D ,
PISTON GASKET -~ R ~_PISTON.
f. With the excoss grease from piston slot, wipg aouid outside of gasket and

piston,
9. Wipe an smple amount of grease into cylinder at the area ol piston entru
h. Insect piston stowly into the cylinder. Work the piston back and forth slowly

nce.

in the cylinder several times.

i Now screw back plate firmly onto cytinder.

J. Repeat leak tests.

k. Il any leak remains, replace piston gasket.

I Only if a leak persists, go 10 procedure below.

Pump Head Lubrication

a.  This is only necessary where all previous procedures have failed to correct a
leak,

b.  Visually check pump head 0" ring for cracks.

c. Replace "0 rning if cracked.

Place a light coat of grease on pump cylinder head screw threads and the 0"
ring.

e. Insert new "'0” ring.

{ Screw pump head firmly on to “0" ring and make sure 0 ring is seated
uniformly. Overughtening pump head may push “0" ving out of place. Do
not overtighten,

g.  Wipe ofl excess grease. .

6.

7. In case more pump strokes are indicated i the instruction shee

bw . Vol e ol (T sl ot er e Wl
The Gastec pump can be checked penodically 1o assure that 100 1h il are brcing
sammpled,
1. Arrange a graduated 100 mil soap hlin flow meter i o volume test mode
2. Insert a fresh Gastec tube into the pump. The tube must be bioken at both ends

{ready for use).

3. Attach the Gastec tube to top of soap fitm How meter with rubber hose. Make
sure there are no leaks.
Pull pump handie out full 10 lock at one stroke in normal sampling mannes.

Wait untl the bubble stops moving and read the volume evacuated

oo a

I the volume evacuated is other than 100 1+ % ml, proceed w lubrication
instructhion and retest,

Operating Procedure for Gastec Precision Gas Detector System

Sampling & Measurement Procedure

Tube Dys tieakes Counler Hing

N " il

N .
Saimple Aw . oo [
S I R R RRR S ST a0) ) [ ) -0y
SNl BT\
Z niet o Gunde Marks
1. Broak ups oft a lresh dotector wbe by bonding each tube end 0 the wbe tup

Lroaker of the punys.
Insert tube securely into pump inlet with arrow on tube pPomuing toward pump
J. For twin tubes, connect (¢) marked ends with rubber tulnng sfter breaking each

end. Insert analyzer tube into pump with srrows on tubaes pointing towsrd pump
Seo figuie below.

Sample Ais To Pump

— o= > CERTIIEE

Primary Tube  Rubber Tubing Analyzer Tube

4. E
Make certain pump handle 1s all the way . Ahgo guide marks on pump body

and handle.
5. Pull handle out 10 desired stoke volume. Handle can be locked on either 1/2
pump stroke {50 mi) or 1 pump stroke (100 m1),

6. Read i i
concentration at the interface of stained-10-unstained reagent when stauing

stops. Unlock handie by making 1/4 turn and return 11O staring position

tincluded 1in each
box of tubes, take additional sample by repeating punmip stioke

tube,

s without removing

Correction for Temperature, Humidity or Pressure:

Calibration of the Gastec detector tubes is rased bLe te 9 1 20°¢(
t on a tube temperature o °C

. 'I -




(68" F), sapproximately 50% relative humidity, and normal atmospheric pressure.

1.  No correction is normelly required for tutio temperature of 0° — 40°C (32° —
104° F) and for relative humidity range of 20 — 90%.

2.  Where the detecting reagent is abnormally sensitive to temperature or humidity, a
correction table or chart is provided in each box of wbes. In this case, the tube
reading must be corrected using correction tabie ar chart.

3.  Tube reading is proportional to absolute pressure. To correct for pressure,
multiply by

760

Atmosphaeric Pressure {nuntlig)
.

How to Use Counter Ring:

{n case numerous pump sirokes are required, use the counter ring of the pump.
{1)  Turn the counter ring manually counterclockwise afier each pump stroke.
(2) The operator may thus keep count of the number of pump strokes.

For more detsils see the instruction sheet included in each box of detector tubes.
Detector tube should be stored in accordance with instructions on each box.

Different Methods of Sampling

Effect of sampling time and related data
Concentration of contaminants and chemical substances in 1he air is always fluctuating.

On the other hand, sampling is usually conducted within certain time and frequency limits,

Therefore, a daviation naturally exists between the average environmental conceantration and

results obtained on the basis of “grab’’ samples.

For example, Fig. 2 helow shows time-lapse variation of dust concentration which was

observed by using Tyndallomater readings plotted in 30 second intervals., This test was

conducted at o raw material mixing plant in tho glass mill,

The variation of concentration during the hour was up to GO times the averape

concentration of dust. This idea can be adaptod to the gas concentration in air of toxic

subistances as fallows:

80
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Reading {Tyndaliometer)
{Angle 81

Fig. 2 Timae-lapse Variation of Dust Concentration
(Place: Raw matarial mixang plant in glass null)
by Tyndallomater

The variation of the measured cancentration is largely dependent on the sampling time

2. Tanks, Manholes, or Closed Places

It is dangerous 1o enter a manhole doecdly without a precheck. Belore entening any
such closed place, the workiman must first check the gas Tevel by using an extension hose in
at feast three levels, thats the higher, imiddie, and lower level of the closed area. The reason

for this is as follows:

Molecular Weght of Gas
29 (Average MW of Aur)

Specific Gravity of Gas =

If the total fraction is greater than 1.0, it means the gas will rise 1o the tap. However, if the
total fraction equals more than 1.0, it means the gas concentration s increasing at the lower

level.

3. Leak-check from Pipeline
If an air flow or a breeze s abserved Prior 1o taking the Measurement, Measuning points

must be moved away fram the direction of the o How.

At llow

-

- ----- : Gas NHow

© T Measuring points Fig. 3

Cautian: Il the measurement is conducted at a point some distance from the pipeline,
the gas emitted will be diluted very rapndly, and the true concentration ol
the gas cannot accuratoly bo detected. Thestore, oeasuromuent imust be

conducted at a point as close as possibile to the suspected leak,

4. Measurement in a Chemical Plant, Gas Concentiation in Pipefines

It is sometimes necessary 1o collect the gas sampte temporanly o sampling bag ur o
bottle as shown 1n the two examples below. Measuremunt of the concentration 1s inade by
passing a sample through an oppropriate Gastec tubu,

Lxample 1

{0 T
- Detector Tube

Sampling Bag
Example 2 ¥

Detector Tube

s R

and position. Large differences occur when the operation is intermittent. Il the sampling
time is short and the quantity of sample gas or vapor is relatively small, large variations will
result between instantaneous concentration and average cancentration. Under extremely
adverse conditions, there can he as much as ten fold difference in detector tube readings
taken at different times in the same locntion. !

_8,

l i
, |
Bottle {Glass or Pasie) big 4

-9




imi i Mixture
5. Measurement and Threshold Limit Value of Liqutid -
A rapid reliable method for measuring concentration of industrial solvents in air is

i is § .
available using the Gastec Precision Gas Detector Syste

6.1 Elements Evaporating from Solvent
Industrial solvents are liquids but have an appreciable vapor pressuee at 100
isi i i o1
temperature. The composition ol the vapor arising from the solvent can be quite different
from the composition of the solvent itself. .
. o _
Take, as an example, a lacquer thinner mixture of 66% of toluene, 14% each ol ethy
' : i "s
acotate and butyl acetate, 4% of huty! alcohol and 2% of cellsotve. At the early stage of
ks .
avaporation, the fower-hoiling point metarial vaporize.

It a coating plant uses the above thinner, the thinner will vaporize according 10 the

chart below.

Toluene
80}

i
70}-
601

50}~ /

Erhyl
acetate

Mixing Ratio {%)

a0}

30} Nyl
acetite

20}

104.

o]

Evaporating Ratio (%}

Fig. 5 Evaporation from Mixing Solvent

The ratio of vaporized components is yreatly Jependent upon the working 'EI\ViIOH'
ment even if the same solvents are used. Therefore we must carefully considev( the
environmenial assessment of exposure to complex mixtures. Many lacquer thinner
manufacturers keep the ratio of materials secret. However, OSHA has legistated that each
producer must publish the principal components and hazardous proper ties of all proprictary

solvents in Material Safety Data Sheets.

6-2 Selecting Measuring Apparatus . .

One of the best methods used in measuring each component of a solvent mixture is by
means of gas chromatography. However, a simpiler analysis using detecior |uht.'s is usually
preferred for daily environmental measurement. Use of detector tubes and selection ol tubes
is greatly dependent on the individual case. 1t is recommended that a spucialist be consulted
tor correct inmterpretation ol the results Ttems such as iierfecences and seachion rates have a

majoc etfect on the accuracy and preamion ol the measarement

10

5-3 Threshold Limit Value for Mixtures

When two or more hazardous substances are present, their combined effect, rather than
that of either individually, would be given primary consideration. tn the absence of
information to the conuary, the effects of the different harards should be considered
additive. That is, il the sum of the tollowing fractions,

as

exceeds one, then the threshatd limit of the mixture should be considered as being ex-
ceeded C, indicates the observed atmospheric concentration, and T,

the corresponding
threshold limit (see example helow),

It is essential that the atmosphere be analyzed both qualitatively and quantitatively for

each component present, in order to evaluate compliance or noncomphance with this
calculated TLV,

! 4 ‘C’ 4 erericnen C’_ L AETIRYRIVERIE 38 |

Tl T1 T.‘

Example: Air contains 5 ppm ol carbontetrachlaride {TLV = 10 ppm)
20 ppm of 1, 2-dichloroethane (TLV = 50 ppm) and 10 ppm of
1. 2-ditwomocthane (TLV = 20 ppm)

Atmospheric concentration of mixture = 5 + 20 + 10 = 35 ppm of mixture

5 , 20 , 10 2512012005
10 50 20 50

Thrashold limit is oxceedid, Furthermore, the TLV of this mixture m
by reducing the fraction to 1.0; i.c.

ay be calculated

35
TLV of mixture = ) -a- 25 ppm

When a given operation or process characteristically emits 8 number of harmful dusts,

fumes, vapors, or gases, it will frequently be only feasible to attemprt to evaluate the hazard
by measurement of a single substance, In such cases, the threshold limit used for this
substance should Le reduced by a suitable factor, the magnitude of which will depend on
the number, toxicity and relative quantity of the other contaminants ordinarily present,

Examples of processes which are typically associated with 1wo or mare harmiul
atmospheric contaminants are welding, automoltule repair, blasting, painting, lacquering,
certain foundry operations, diesel exhausts, etc,

_‘l».




Gastec Detector Tubes

These definitions apply to each of the following pagos.

1.

2
3.
4

6.

Performance of the Tube (n: Numbor of Pump Strokos)

Detecting Principle of the Gas

Interferences of the Tube

Method ol Standard Gas and Analysis

4.1 Standard Gas and Analysis

4.2 Meithod of Analysis

Dangerous and Hazardous Propertios

51 T.L.V.-TWA.:: The timeweighted average concentration for a normal
8-hour workday or 40-hour workweek, to which nearly all workers may he.
repeatedly exposed, day aftar day, without adverse effect.
Threshold Limit Value-Time Weighted Average for 1985 adopted by
American Conference of Governmental Industrial Hygienists,

52 T.L.V-.STEL: The maximum concentration to which workers can bLe
exposed lor a period up to 15 minutes continuously without suffering from
1) introlerable irritation, 2) chronic or irreversible tissue change, or 3) narcosis
of sulficient degree to increase accident proneness, impair self-rescue, or
materially reduce work efliciency, provided that no more than four
excursions per day are permitted, with at least 60 minutes between exposure
periods, and provided that the daily TLV-TWA also is not exceeded,
Threshold Limit Valuo-Short Term Exposure Limit for 1985 adopiod by
Amurican Conlterence of Governmental Industriat Hiyglanists,

53 F.L.: Flammable Limits in Air (lowar and uppar liimits)

Mysical Constants

61 C.F.: Chomical Formula

6-2 MW.. Molecular Woigin

6-3 S.G.: Specllic Gravity, Gas @20"C (GB°F), NTP 1 st unloss atherwise statod

6-4 M.P.: Molting Point '

6-56 D.P.: Doiling Point

6-6 AIT: Autoignition Temperature

6-7 V.P.: Vapor Pressure ([mmHg)

Application for ather gases — Other gases for with the some detector tube may be

used to detect.




CAHBON DIOXIDE EXIRA HIGH RANGE TUUE JN(). 2HH

1.1 Performance e s gy e
el IEE A T T i
ahl;xﬂ;; 75;“—“ 4()‘1 (_u:lE; Color V(VIhun;;n White - Pueple
Scale . B N PR -
Measaring 2.5 - 5% (n=1) |[ Sompling Time | 1 min. /pump stroke
Range 5 - 40% (n~1/2)
Detecting 0.5% m-1) || Shelf Life m.'lw);(;u';—_
Limit R o
2. Y)e}&:}ion Principle
Carbon dioxide reacts with hydrazine 10 form carbonic acid monohydrazid, which
discolors redox indicator {crystal violet).
CO, + N, H, — NH, NH-COOH
3.1 INTERFERENCES:
Other gases and vapors do not affect the tube reading
4.1 4.1 Stndard Gas Generation Muothod: Cylhinder botto gas & dynanue gas flow system
4.2 Mathod ol Analysis: Gos cluvomatogiaphy {(TCDO)
5.| Dangerous & Hazardous | T
Proparues Concentration Phisical Elfects
T.L. V.. 5000 ppm 2.5% No effect for a lew houss
STEL: 15000 ppm 10% Can endure for a lew minutes
F.L.: 12 - 15% May cause death in exposures for
several houss
6.1 Physical Constanis
C.f.:CO, M W.: 44 01 S.G.: 163
M.P: —-566°C B.P.:
AlT: v.P:
7.1 Apphcanon for othes g;m-sr V 7 o
L}
BSI10
-20-

CARBON LIOXILL Hiu BHANGL |Ubc [ ~o 21

o

.| Application for other gases

Performance - COOTersege o s -

o 9’{] IRRNYRRNET! ;Ll ',U . e
Calibration | 1.0 - 100 (D) || Cotor Change | White - Pueple
Scale '

Moasucing [ 0057 71700 7T (' 2) 7 4 Sampling Time 1 win. /pump stroke
Ranger 1.0 - 10% (nl)

e w wmeun|| B o
DotecCing 018 =2) | Shelf Life 4 oyears -

Limit

Detection Principle
Carbon dioxide reacts with hydiazine to fonm carbonmic acid monohydrazide, which
discolors redox indicator {crystal viotet),

CO, + N, H, NH, NH COOH

Imerferences:
Other gases and Vapors do not atfect the wabe reading.

A1 Stendard Gas Generation Method: Cylinder botite gas & dynanne gas Hlow
system
4.2 Method of Analysis: Gas chiomatogeaphy (1C0D)

Dangesous & Hazardous

l'_uupevl-us Concentration Physiwcal Litects

T.L.V. = 5,000 ppm 2.5%

No eftect tor & few hours
STEL = 15,000 ppin 10% Can endure for a tew nunutes
F.L.= . 12 - 15% May cause death 1) exposuses lor

several hours

Physical Constants

C.F.: CO,

MW.: 4101 $.G.:1.53 MP. -5G66°C
Al ve.:

8301




CARBON DIOXIDE LOW RANGE TUBE

I No. 2L

CARBON DIOXIDE EXTRA LOW RANGE TUBE] No. 2L L

1.| Performance
PR EY LR R
/K< IR ERE BV s
Calibration 0.25 —-3.0% (n=1)} Color Changs | White - Purple
Scale R,
Measuring 0.13 —0.25% (n=2) Sampling Time | 2 minutes/pump stroke
Range 0.25-3.0% (n=1) § I
3.0-6.0% {n=%)
Detecting 0.025% (n=2) Shelf Life 3 years
Limit s ]
2.} Detection Principle )
Carbon dioxide reacts with hydrazine 1o form carbonic acid monochydrazide, which
discolors redox indicator {crystal violet).
CO, + N,H, — NH, -NH-COOH
3.
Interferences:
Other gases and vapors do not affect the tube reading.
“a.| 4.1 Standard Ges Genaration Mathod: Cylindar botile gas & dynamic gas flow
sy stem
4.2 Method of Analysis: Gat chromatography {TCD)
5.1 Dangerous & Hezardous
Properties Concentration l_"h.y!ic-IA_E!_'ocu
T.L.V. = 6000 ppm 2.5% No effect for a lew hours
STEL = 15000 ppm 10% Can endure for a few minutes
FL = 12 - 16% May cause death in exposures for
several hours
6.] Physical Constants o ) T
C.F.: co, MW.: 4401 SG:153 MP.:-566°C BP.:
AlT: V.P.:
1.1 Application for on;e‘:‘gases o 7 o o

.

8201

1.} Performance (/_w_ S
SN | I e
= ool kb sl =
Calibration | 300-5000 ppm (n=1) || Color Clange [ White  Paplo
Scale e o L
Measucling | 100 - 300 ppm (n=3) || Sompling Time | 27win. /pump stioke
Rangio 300-5000 ppm (n-1)
I AB00 11500 pm(n-1/2) )| e
Detecting 30 pym (=1 "|{ Shelf Life 3 ycaes
Limit
"2.| Detection Principle T o
Carbon dioxide reacts with hydrazine to form carbonic acid monohydrazide, which
discolors redox indicator {(crystal violet).
CO, + N H, ~ NH, *NH-COOH
T ————. -
Interferences Concentration Result Comment
Ammonia Up to 1,000ppm  No eflect At mors than 1,000 ppm gives
minus error
Carbon monoxide Up to 500 ppm
Sulfur dioxide Up to 30 ppm
Nitrogen dioxule Up to 30 ppm
Chiorine Up 1o 20 ppm
4.1 41 Swendard Gas Genaration Methods: Cylinder bottla gos & dynamic gas tow
tystom
4.2 Method of Analyns: Gas chromatography {TCD)
S, _Danoerom & Nnuu]o;lj T
Properties Concentration Phyuicat Ettects
T.L.V. = 5000 ppm 2.5% No effect for a few hours
STEL = 15000 ppm 10% Can endure for a tew munutes
F.L = 12 - 15% Muay cause death 1n exposures lor
several hours
6. [ Physical Constants
C.F.: CO, MW 144.01 SGotb3  MPL-H6"C B8P
AIT: v.pP.
7.1 Application tor other gases

74O 3
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INSTRUMENT OPERATING PROCEDURE
HNU TRACE GAS ANALYZER MODEL PI 101

SCOPE AND APPLICATION

The Trace Gas Analyzer (See Figure 1), is a portable instrument used to detect, measure,
and provide a direct reading of the concentration of a variety of toxic gases in the air. The
analyzer employs the principle of photoionization. The sensor consists of a sealed
ultraviolet light (UV) source that emits photons with an energy level high enough to ionize
many trace species, particularly organics.

The analyzer consists of a probe, a readout assembly, and a battery charger. The analyzer.
has a concentration range from 0 PPM to 2000 PPM.

Reference:
Instruction Manual Portable Photoionization Analyzer Model PI 101.

Apparatus:
HNu Model PI 101

Battery Charger
Probe options: 9.5 eV, 102 eV ora 11.7 eV UV lamps.

Calibration Kit - Kit containing a gas cylinder of isobutylene at concentrations of 52.1 PPM
and 59.7 PPM (check the concentration marked in the cylinder provided) for the 10.2 and
11.7 eV probe respectively, and a gas regulator.

1.0 DETAILED DESCRIPTION

1.1 Meter

Indications of the instrument are displayed on a meter, visible through a window on the top
face of the instrument case (See Figure 2). A mark on the scale, "BATT CK", represents
the minimum permissible battery voltage, as an indication of the state-of-charge of the
battery. The meter face has a scale from 0 to 20.
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TRACE GAS ANALYZER

FIGURE 1

1.2 Controls and Indicator -
The control and indicators are located on the front panel of the readout assemblv (See

Figure 2) and are as follows:

1.2.1 FUNCTION switch, a switch with six functions: OFF, BATT, STANDBY, and
ranges of 0-2000, 0-200, and 0-20.

In the OFF position all operations are OFF; in the BATT position, checks the

condition of the battery; in the STANDBY, all electronics are ON but the UV
light source 1s OFF.
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FIGURE 2

ZERO adjustment, with the Function Switch in the STANDBY position, this
potentiometer is used to adjust the reading to zero.

SPAN, this vernier potentiometer is used to set the gain of the amplifier to give
direct readings of the trace gas concentrations in ppm. The whole number of the
setting appears in the window of the control, decimal appears on the dial. A
lock secures it at a specific setting.
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124 HI-VOLTAGE, this is a normally open microswitch. Switch is open when cable
not connected. Switch is automatically closed when the cable is attached. This
switch may also be closed manually during maintenance checks of the readout
assembly without the probe cable attached.

1.2.5 ALARM SET (optional), a potentiometer that turns the audible alarm ON and
OFF and sets the ppm level at which the alarm sounds.

1.2.6 LOW BATTERY INDICATOR LIGHT, illuminates when the battery is
discharged, indicates need for recharge. Readings may be taken while the unit is
being recharged.

1.2.7 RECORDER (optional), provides a record of readings while analyzer operates
unattended.

-

2.0 OPERATING PR

The following procedures are to be used in operating the analyzer:

2.1 Unclamp the cover from the main readout assembly.
2.2 Attach the handle to the front part of the probe.
23 Connect the probe cable plug to the 12 pin keyed socket on the readout

assembly panel (Figure 1). Carefully match the alignment slot in the plug to the._,
key in the connector. Screw down the probe connector until a distinct snap and

lock is felt.

2.4 Screw the probe extension into the probe end cap. The probe may be used
without the extension if desired.

2.5 The SPAN control is set when the instrument is calibrated, refer to Section 3

below. Do not move this knob unless you are calibrating the instrument.
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Turn the function switch to the BATT (battery check) position. The needle on
the meter will go to the green zone if the battery is fully charged. If the needle is
below the green arc or the Low Battery Indicator comes on, the battery must be
recharged before the analyzer is used.

Turn the function switch to the STANDBY position. Turn the zero adjustment
until the meter needle is at zero.

Turn the function switch to the appropriate operating position. Start with the 0-
2000 ppm position and then switch to the more sensitive ranges. The UV light
should be ON, confirmed by briefly looking into the probe to observe the
purple glow from the lamp.

/

!
Do not look at the light source closer than 6 inches with unprotected eyes.

Check that the fan is working properly by using a “Sharpie” marking pen; put the
probe extension close to the tip of the pen and observe the needle deflect to the
right. If the fan is not working return analyzer for repair. '

The analyzer is now operational.

Hold the probe so that the extension is at the point where the measurement is to
be made

WARNING
The instrument measures gases in the vicinity of the operator working and
breathing zone and a high reading when measuring toxic or explosive gases
should be cause for action for operator safety.
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211 Take the readings as desired taking into account that air currents, or drafts or
power lines in the vicinity of the probe tip may cause fluctuations in readings.
Change the ranges as required.

212 After completion of use, check battery condition as described in paragraph 2.6,

213 Turn function switch to OFF position.

214 When not operating, leave analyzer in assembled condition, and connected to
battery charger.
215 When transporting, disassemble probe and extension from readout assembly and

return equipment to its stored condition.

2.16 Calibrate daily as indicated in Section 3.

X LIBRATI

The PI 101 Analyzer is calibrated at HNU Systems with certified standards of benzene,

vinyl chloride and isobutylene. The analyzer is calibrated in the field with a certified

standard of isobutj'lene. The analyzer is designed for operation at ambient conditions anc

therefore the gas standards used for calibration should be delivered to the analyzer at

ambient temperatures and pressure and at the proper flow rate.

3.1 Calibration Procedure ~
1.1 Turn the function switch to BAT. The needle should be in the green region. If

not, recharge the battery.

3.12 Turn the function switch to STANDBY. In this position the the lamp is OFF and
no signal is generated. Set the zero point with the ZERO set control.
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3,13 Turn the function switch to the 0 -20 or 0-200 range. Adjust the SPAN control
setting to 9.8 when using the 10.2 eV lamp and to 5.0 when using the 11.7 eV
lamp. For calibration on this range only one gas standard is required.

314 Connect the calibration gas as shown in Figure 3. The small cylinder included
with the HNU unit contains Isobutylene gas standard. With the 10.2 eV lamp,
the concentration should be 52.1 PPM and with the 11.7 eV lamp the
concentration should be 59.7 PPM. NOTE; Normally the cylinders indicate what
concentrations to expect; make sure to check this before calibration.

PROSE EXTENSION

{ WOng, 174~ Guameien
SUTT CONNECTOMN

reGuuroa | |

e‘-._ “Lve

CVUNOER

J:.

CALIBRATION TEST SET UP

FIGURE 3
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Turn the function switch to the range position and note the meter reading.
Adjust the SPAN control setting as required to read the ppm concentration of
the standard. Recheck the zero setting (step 3.1.2). If readjustment is needed,
repeat step 3.1.4. :

3.1.5 For calibration on the 0-2000 range, use of two standards is recommended. First
calibrate with the higher standard using the SPAN control for setting. Then
calibrate with the lower standard using the ZERO adjustment. Repeat these
several times to ensure that a good calibration is obtained.

3.1.6 If the span setting resulting from calibration is 0.0 or if calibration cannot be
achieved, the lamp then must be cleaned (see section 4).

3.1.7 Shut off the cylinder as soon as the reading is established.

3.1.8 The analyzer is ready to take measurements.

4.0 MAINTENANCE

Maintenance of the analyzer consists of cleaning the lamp, the ion chamber and the fan.
During operation of the analyzer, dust, moist or other foreign matter can be drawn into the
probe forming deposits on the surface of the UV lamp or in the ion chamber. This
condition is indicated by meter readings that are low, erratic, unstable, non-repeatable, or
drifting, or show apparent moisture sensitivity.

4.1 UV Lamp and Ion Chamber Cleaning.

Disassemble the probe by first removing the exhaust screw at the base of the probe
adjacent to the handle (See Figure 4). Grasp the end cap in one hand and the probe shell
in the other, gently pull to separate the end cap and the lamp housing from the shell.

Hold the lamp housing with the black end cap upright. Loosen the screws on the top of the
end cap, separate the end cap and ion chamber from the lamp and lamp housing.

.
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FIGURE 4

Care must be taken so that the ion chamber does not fall out of the end cap or
the light source does not fall out of the lamp housing.

Turn the end cap over in the hand. Tap lightly on the top. The ion chamber should fall out
the end cap into the hand. Place one hand over the top of the lamp housing and tilt
slightly. The light source will slide out of the housing.
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Exercise great care in doing so to prevent inadvertent damage to these components.

4.1.1 For the 9.5 and 10.2 eV lamps:

a.

First clean by rubbing gently with lens tissue dipped in a detergent solution.
If this does not remove deposit, apply a small amount of HNU cleaning
compound (PA101534) directly onto the lens of the lamp and spread evenly
over surface with a non-abrasive tissue.

Wipe off compound with a new tissue.
Rinse with warm water or damp tissue to remove all traces of grit or oils
and any static charge that may have built up on the lens. Dry with a new

tissue.

Reinstall lamp in the detector and check analyzer operation. If
performance is still not satisfactory replace the lamp.

4.12 For the 11.7 eV lamp:

a. Clean by putting a freon or chlorinated organic solvent on a tissue and
rubbing gently.

b. DO NOT CLEAN THIS LAMP WITH WATER OR ANY WATER
MISCIBLE SOLVENTS (such as methanol or acetone). IT WILL
DAMAGE THE LAMP.

c. DO NOT USE THE CLEANING COMPOUND USED FOR THE 9.5 OR
10.2 eV LAMPS.

4.2 Ion chamber Cleaning.

Inspect the ion chamber for dust or particulate deposits. If such a matter is present, the
chamber can be cleaned by removing the outer Teflon ring, and the four screws holding the
retaining ring. Carefully remove the retaining ring aside (Note: this ring is soldered) and
remove the screen. A tissue or cotton swab, dry or wetted with methanol, can be used to
clean any deposits. Let the liquid dry before reassembly.

Reassemble the probe and check analyzer operation. If performance is still not satisfactory
replace the lamp.
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4.3 Fan Cleaning
Remove the pogo contacts and the retaining screw shown in Figure 5.

a. Lift up top supporting fan and slowly pull fan out. CAUTION: the fan does
not come out all the way; it is attached to the wires.

b. Blow into the fan to remove any dust particles. If the fan does not move
freely, check for any larger particles that can be removed without damaging
the impellor rotor or the blades.

c. Check for wiring connections at fan motor and at probe cable connector (J3
pins A and C).

Reassemble the probe by first sliding the lamp back into the lamp housing. Place the ion
chamber on top of the lamp housing, making sure that the contacts are properly aligned.
The ion chamber fits only one way.

Reassemble the probe by first sliding the lamp back into the lamp housing. Place the ion
chamber on top of the lamp housing, making sure that the contacts are properly aligned.
The ion chamber fits only one way.

Place the end cap on top of the ion chamber and replace the two screws. Tighten the
screws only enough to seal the O-ring.

e o———

Do not over-tighten these screws.

Line up the pins (pogo contacts) on the base of the lamp housing with the pins inside the
probe shell. Gently slide the housing assembly into the probe shell. The end cap should
meet the probe shell evenly after final assembly. If not, the ion chamber may be installed
wrong.
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CAUTION

DO NOT FORCE the assembly into the shell. It fits only one way.
If it does not reassemble readily, remove the check pin alignment, Check to ensure pogo
contacts are not bent. Refasten the exhaust screw at the base of the probe.
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1.0 SCOPE AND APPLICATION

1.1

Procedure is intended to assure proper receipt of sanmples and
entry of sample receipt data into lab management system. This
process is referred to as "logging in/log-in of samples".

1.2 sSamples are received daily (Monday - Saturday) from Ltoth
commercial carriers and clients. Samples may be received in
either ETC Shuttles or in client provided containers. Special
arrangements should be made for ETC Saturday receipt situations.

1.3 Upon receipt ETC must maintain custody and must maintain sazples
at a temperature of 4° +/- 2°C.

1.4 All receipts must be documented in a "loglink" log book. At a
minimum the following information is required:

Carrier or courier identity

Client identity

Number of Shuttles (or client provided containers)
ETC sample number(s) received

Date of receipt

If a problem note(s) was required (Yes or No)

1.5 All deficiencies are documented on an "ETC Problem Note" cr
equivalent (Appendix 9).

1.6 Samples are logged in on an ETC "log-in" form which documents
the number and type of bottles received, all order informaticn,
comments regarding the samples and any other information
requested by the individual work group managers. Log-in forms
may be generated through the ETC data base or manually.

1.7 An additional "lLog-in form" is used for USEPA-CLP samples, which
documents additional pieces of specific USEPA-CLP information
for the case file. This form is used with and replaces in
certain instances the standard problem note form.

2.0 BAFETY
2.1 Read ETC sSafety Manual before proceeding.
2.2 Wear the following while working with any sample

2.2.1 Lab coat
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2.2.2

2.2.3

Safety-shield glasses

Gloves, Solvex (Baxter G7197 or equivalent)

2.3 Wear ETC provided OSHA approved respirators as required.

2.4 Use ventilation hoods as required.

3.0 APPARATUS AND MATERIAL

3.1 Pliers

3.2 pH indicator strips, wide rangé (S/P #P1119-1A, or egquivalent)

3.3 Capillary pipette (Kimble #71900, or equivalent)

3.4 Temperature monitoring device, calibrated

3.5 Clean work surface

3.6 Terminal and printer

3.7 Black ball point pen

4.0 PROCEDURE

CAUTION: DO NOT write on any custody document except as indicated c¢cn

attachments.

Use black ball point pens ONLY. These are legal

documents which become part of the final report provided to the
clients. Do not write on ETC "CC2" custody form.

4.1 Opening ETC Shuttles

4.1.1

Segregate Shuttles and client provided containers by
workgroup. Determine work group priority. Notify
supervisor if shipping containers cannot be assigned
to a work group.

Reconcile number of Shuttles received with the
corresponding airbill. If discrepancies exist, alert
the Technical Project Manager (TPM) so that proper
actions may be taken.

Note status of seal integrity. Open Shuttle by

breaking seal with pliers. Remove all custody
documents (CCl, CC2, NJDEP and any others provided by
clients, Appendix 1, 2, 3). Document time and date

of Shuttle opening, Shuttle identification number and
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custody seal number on custody form(s). If custody
seal was not present write "NONE". Notify TPM and

document on Problem Note.
Open unlabeled Shuttles first.

Insert temperature monitor into the Shuttle between
the sleeve and the wall. Close the Shuttle. Allow
reading to equilibrate.

Review custody form(s) for completeness (signature,
date, seal number, etc.). Notify the TPM of all the
comments made by the samplers.

Document integrity status of seal on custody form(s).

Reopen Shuttle if necessary to read temperature.
Record measurement on custody form(s). Notify TPM if
temperature measurement is NOT between 2-10°C ard
document on Problem Note.

Carefully remove bottles from Shuttle. Match ETC jcb
numbers against information on custody form. Line up
bottles by job number. Document nonconformances on
Problem Note.

Check and record the condition of each bottle on the
custody form(s). Document if headspace is present in
TOX and VOA bottles; if bottles are empty or broken,
etc. Notify TPM and document nonconformances cn
Problem Note.

Check pH of all samples which were to be preserved.
DO NOT CHECK preserved VOA samples. For each sample
remove a small aliquot using a new capillary pipet.
Dispense aliquot on pH paper. Acid preserved samples
should have a pH <2 and basic preserved samples should
have a pH >12. Preservatives that should have been
added at the time of sampling are on the CCl custody
form. Note observations on the custody form(s) by
placing a check mark (" ") next to the preservative -
which was to be added. Notify TPM and document
nonconformances on Problem Note.

Sign and date custody form(s) and air bills. Bring
custody form(s), air bill, any other documentation and
Problem Notes to TPM in log link jacket.
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Log onto SYSA and access FT CSLIST.

Enter ETC job numbers as requested.

Check A-types on resultant CSLIST against the custcdy
form(s) and bottles received (Appendix 7).

If a loglink number is present, add the new receipt
to that 1link. (NOTE: presence indicates that the
sample had previously been received or may be
indicative of sampling problems.) Document on Problen
Note and describe cause if known.

Generation of a log-in form (Appendix 8).

4.5.10

Log onto SYSA and access TR ELOGN.

Generate a separate log-in for each individual client,
facility and turnaround time. Log-ins are referenced
by the assigned loglink number (Step 1.4). Problen
Notes must be initiated for all discrepancies.

Record air bill number. If air bill was not received
enter "NONE".

Record matrix of each sample.
Record the analyses requested.
Assure that client name matches log-in.

Verify that actual sample matrices match thcse
documented on the log-in. Enter the actual matrix in
the appropriate area on the 1log-in. Use best
judgement. Record discrepancies on Problem Note.

Record number of bottles received and analyses
required. :

Record presence or absence of client custody form(s),
EPA or state traffic reports and/or SAS packing lists
in comment section.

Document if samples are aliquotted. Aliquotting is
necessary if sample bottles are received broken or
additional analyses are requested after Shuttle
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4.,1.13

If shuttles are received empty.

1. Remove the contents for cleaning.
2. Complete custody form(s) as in Steps 4.1.3,
4.1.7, and 4.1.12.

3. Bring forms to TPM for follow-up action (drywell,
cancellation, etc.).

Opening non-ETC Sample Shipping Containers

For each client identified sample, have TPM assign an

"ETC job number. Verify that client ID number(s)

match custody information. Document discrepancies on
a Problem Note.

Label client bottles with ETC Job number, analysis
required, bottle number (for example, if 3 aliquots
of one sample are received, label 1 of 3, 2 of 3, 3
of 3).

Initiate an ETC "Chain of Custody" form and any others
required by clients (Appendix 5).

Proceed with Step 4.1.5.

Refer to Section 4.6 for receipt of USEPA CLP samples.

Receipt of Client Deliveries

4.3.1

Document receipt in "ETC Client Delivery" 1logkook.
At a minimum record client identity, address and
sample description. Logbook is shared by all wcrk
groups.

Request that client sign log book as the relinguisher.

Sign as receptor. Record date and time in the
appropriate column.

Complete an ETC "Client Chain of Custody" and any
forms required by the client (Appendix 6, 4). Provide
a copy to the client.

Proceed with Step 4.1.5 or 4.2 as appropriate.

Generate a CSLIST (optiocnal if automated log-in is un-
available). If automated log-in is available, go to Step 4.5.



4.5.11

4.5.12

4.5.13

4.5.14

4.5.15

4.5.16

4.5.17

shipment. Notify TPM before proceeding.

Summarize all problems on Problem Notes in the login
comment section.

Secure ETC "Spec" Sheet(s) for sample(s). Record
number on log-in.

Review log-in form upon completion. Sign log-in.

Color code (dot) bottle caps with the assigned loglink
number.

Samples to be sent to subcontract labs.
1. Identify samples
2. Initiate a subcontract "“Request for Analysis"

form. This form serves as a custody document.
Refer to Appendix 10.

3. Bring a copy of the "Request for Analysis" form
to the TPM or designate.

4. Pack samples in an ETC Shuttle or prepare for
pickup as appropriate. Include the original

"Request for Analysis" form.
Place all samples in designated cold storage area(s).

Link samples into the system by logging on SYSa
and accessing TR LOGIN. Enter the following when
requested:

Operator ID: ([Type first and last name initial and
last four digits of social security number])

Edit All N/Y: [N] <R>

R-Date N/Y: [Y] <R>

Due~-Date N/Y: [Y] <R>

F-Code N/Y: [N] <R>

Next Loglink: [Type in loglink number] <R>

Next Jobnum: (type in job number)] <R>

Red'd Date: [Type in accurate sample receipt (YYMMDD) ]

<R>
Due~Date: {[type in due date from the top left hand
corner of the screen) <R>

Up-Date: ([Y]
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4.5.18 If saples are fram NOOEP, initiate '"TEP-O77 £
(Internal Chain of Custody). Refer to SOP
SMS01600.ED.

Attach ETC "Spec" sheets and NJDEP "DEP-077" form (s)
to log-in. Circulate original log-in and copies as
directed by each work group. Hand deliver all EMERG
turnaround log-ins directly to the responsible
individuals for each analytical cost center. Copies
of all 1log-ins must go to Planning and Project
Services 1in addition to designated work group
personnel.

Receipt of USEPA CLP Samples

4.6.1

. A USEPA case is initiated by a telephone call fron the

Sample Management Office (SMO) to the designated
ETC/Edison contact.

The information given by the SMO follows: contract #,
bid lot (if applicable), case #, region, ship date(s),
number of samples, matrix, level , and parameters.

The work group designated to analyze USEPA CLP sanmples
will be notified; the original documentation of the
SMO telephone contact will be retained for inclusion
in the case file.

USEPA samples are shipped by overnight courier. At the
time of courier delivery, the sample custodian
verifies that the number of containers recieved
matches the information on the airbill. The sacple
custodian signs the airbill with the date and time of
delivery. The airbill is retained for inclusion in the
case file.

Proceed with Sections 4.1.5 through 4.1.13, 4.2.1
through 4.2.3, Sections 4.4 and 4.5, and the following
Sections 4.6.6 through 4.6.12.

The unopened ice chests are inspected for the presence
or absence of intact custody seal(s), intact strapping
tape, or evidence of damage. This information is
recorded on the USEPA Traffic Report (TR) and othe
documentation.

All samples should be listed on the TR present in the



4.6.10

4.6.11

4.6.12

cooler(s). The TR is completed.

The “"USEPA Sample Log-In" form is utilized to docuxment
additional pieces of specific information for the
case.

If there are any questions or discrepancies noted on
the receipt of the samples, the SMO 1is notified
immediately by telephone by the designated ETC/EDison
contact or technical project manager. A record of the
clarification (which may be attached to the USEPA
Sample Log-In Form) is retained in the case file.

The receipt time and date stated on the airbill is the
Verified Time of Sample Receipt (VTSR); all holding
times start from this date.

The completed TR is returned to the SMO within 3
calendar days following receipt of the last sample in
the sample delivery group. A copy of the TR 1is
retained for the case file.

The empty ice chest is shipped back to the return
address indicated within 14 days of case reciept at
the facility.
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C o T - a = SR
ET Enviranmental Testing Seal No. f/ 7 5 / q 2-—,-  am -2 .
and Certtication Corp. - fLJsc s = L7
CHAIN OF CUSTODY FORM (CC1) oricinaL Dagesea;%\ e A
/
Company: \( /At:n.: >
!
Faciiity/Site: >/ Phone >'
AZcCress: fad 7-—/
SAMPLE IDENTIFICATION
Facin:y.Site Cace Cotera SJT: € 2301 Ceszrigtcey,
Sample Point: I_N ML GadriE | L9 U()lffﬁZléJ LARbas
Szurze Cice Yeur Samzsie 2,00 Start S4e Start T-me £ acses =au-y
Strzm x~wl um NSty (YY" MM.LO) . 12400 e zrcem eITECY e
Source Cices: \.U"‘/\v\“\\
Weil (W) Cuttall R (e} goticm Seciment . (B)  Surtaceimccundmentf . (1)  LeachateCotiecucn Sys. .. (C1 Otrer 2
Sen 1St RiverSiream (R} Generation Poine (Gl Treatment Facility . J. . (M Laxe:Ccean .. ... (L1 Szecty

SHUTTLE CONTENTS

No | Type BO:iTzLuE Preserv. ANALYSIS / FilL. (YIN) SA::sLoEr:iations }I Obsolfaaticns
2|uudd 40 | NONE | HPT/UGLATILES r/ J AN ~
2 [uoA 40 | HCL PT/UOLATILES A/ ,/ /
L |us 40 | HCL UOA SCREEN A/ ]/ L/s// ;o
1{uTs 40 | GC/MS | UNPRES TB \ A./ / /(V 7. 17)
1178 43 | GC/MS] TRIP BLANK i N / [
-'-'cIE.}‘TT 1000 | NONE Extractables k A/ )// \
L ke | 1000 ¢/inos | mETALS A/ f/ \

'suu-“i l'Z?M/NADF SULFIDES \ A Z ’/

\

L1t !
\

I

| | \ ~
CHAIN OF CUSTODY CHRONICLE
i Shuttle Opened By: (print) SAMPLER \ Date: g /1g/ Time:  /sw¢
- i Signature: Syt ‘Qeal b/ 17579 intact: o5
i | have received these materials in good condition from the above pegon.
) l!Narne: Signatutas sEAL = MuUST MaTzH
| Date: Time: Remarks:
l | have received these materials in good condmon from the above person.
| Name: Signature:
l Oate: Time: Remarks:
Shuttle Sealed By: (print) SAMPLER Time: //7,35
4, j
Signature: Sevrmpsto— Intact: ¢S
= . — .
LAB USE ONLY OpenedBy: ___{_¥- /- ”'T_ Date: (¥r3) _
snurtiey (S 45 ) TE)/; (’/',/'3,1 SEAL# (¥ L7)
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{(E=ETC FIELD PARAMETER FORM (CC2) Samz vassgemnn

ETCJCB # H[ QoL

sample Foint U] O UliL, | L A~TE

Ssurce Jace Simz ez

FIELD PROCEDURES

[9;0!0} %Z@ Q]?Mé 1.5y ] | |ﬁé§él I | f‘zié’:f'

PURGE SATE START PYURGE ELAPSED HRS WATE3 yCL N CASING YOLOME BURGED
(YY MM ZO) 1240C nr ClaCk) Gaensy Galors:

SAMPLING METHOD: $aialig S+l Baler

- F A-Submersible Pump  O-DipperiBottle

!

Samgler Type 8.1SCO E-Bailer X.Other I
C.8ladder Pump F-ScoopiShovet (SPEZ.Fv [TmEd; i

|

) ,3 A-Teflon C-PVC z

Sampler Material 8-Metal D-Plastic X-Other i
SPETFY STRES i

. . A-Teflon C-Poiyethylene 5
Tubing Material l I 8.Tygon O-Silicon X-Other ST ’

Sampie Composited [ Y/NJ O

ProcedurePrgporions :

FIELD MEASUREMENTS {

Well Efevation (fms) LUL ] {1 | wenoepni Lt
Depth to Ground water (ft) l J I l Ll l Sample Depth (non-well) (1) L | L
L1

L+ 4[]

Groundwater Elevation (ft msl)

I umicm
st25°C

15(‘ I pnl I l(STD) 1st l | wl& L

2ndL ).l l IQSTD) 2ndl | l L ! _

aal L | [ dem™ g LI L L1 Juwn L O N
L

st 28°C

L
;LI Ium/cm

spec. cond.

ath | L | Jeo an | l“l“g‘[ | 2isc _
L L] Jea Lt T i fwm |

Sampie Temp ) Turdidity : j
FIELD COMMENTS

Samplie Appearance: CL.LVA;/
Weather Conditions:
Other:

W
FILTERING: Use Chain of Custody (CC1) to indicate which botties were fiitered |

smoter: (R ...
{

| certity that sampling procedures were in accordance with applicable EPA state and corporate protccols.

924 [70

(Dated (S:gnature)

ORIGINAL
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.t o R o o o o S

Farn 282 363 NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION
1C188
CHAIN OF CUSTODY RECORD WITH SHUTTLE
L'se One Form for £ach Sampie Sheded Areas for DEP Fieis Lne Criy
NAME OF UNIT
ESRT  vIpe? i
Name of Pesson(s) Prenanng Contawner(s) for Sampie Shuti!
Name ~ Title %Omﬁt{ Hana st ageaey EXC
Name Title Azency
Date above-mentioned Person(s) [ Military Tjme Laboratory Affixed
P'aced Containe:(s) in Sampie Shuttle Q-Q- 110y & ‘ l‘s 2.0 Samole Shuttle Seal No. O | y5d L9
Name ol Person(s) Nam v 5
Breaking Laboratory Seal 'arre Tide SL £a PC’ <s<ly - )-
cn Sample Shutile Name Title Eny St&f 1l 8 I
and Taking Field Sample Nime Title
Date Laboratory Time (Mil) Seal Broken
Sample Shuttle Seal No. € Q SY .l‘-] Broken _,L.Q / .Ll / iQ and Sampling Begun 0 6 SS
CONTAINER VOLUME OF
FIELD SAMPLE NUMBER NUMBER(S) CONTAINERS DESCRIPTION OF SAMPLE
: {
IR~ 04 T Se0 L EXT
2. g M o
L 2.50 ML

%Azzﬂﬁ-Pﬁi-ﬂL
BAYZ 0 -~ EPT |7<

1
l LAS CONTROL NO.
!

Date Sampling Completed & Field Military Time Field Affixed
Seal Affixed to Samole Shuttle J—O— / Q.— / 3—0 / /00 Sample Shuttle Seal No. Y, )? 5 L[L Zc‘
7 y 4

Laboratory Person Breaking Field
Seal on Sample Shuttle & Accepting

Resconsibility for Sample Na? ((// /Z > _ Title 9// /Z) L
Fi e!?‘slam/ole E?:Ao f 8 5"[L Lh{eg'oken ) 10/ (7 / 90 Military Tlme Scal Broke'\ /& &

SAMPLE RELINQUISHED BY SAMPLE RECEIVED BY TIME REASON FOR CHANGE OF CUSTCCY ‘1’
C/ﬁémz%&pgkumg‘ Shitlle c‘ ﬁé g 8 1o]as|?®
143,
/Y//'z—) /V/!)(sti
COPIES: Gold - Container{Shurtie Preparation Receipt Pink . Field Sampler Receipt

Yellow - Analyst Chain of Custody White . Sample Custodians Chain of Custody
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—-n
OO0
)

iD=

STATE OF NEW JERSEY
CEPARTMENT OF ENVIRONMENTAL PROTECTION
TRENTON. NEW JERSEY 0f¢l3

CHAIN OF CUSTODY WITHOUT SHUTTLE

SAME OF UNIT AND ADDRESS:

SAMPLE | Numcer |
D SUMBER ¢ ef | DESCRIPTION OF SAMPLES
! Con:ainers!
l A5
! 'Z—G‘UI e
‘ |
cremT - . -
" - 3 I3°4 o e Y ; - -
(Ao e ‘ ) CETC e 08 L e TA A T £ e < ‘
b FPer v f
A ;
|
l i
|
l PERSON ASSUMING RESPONSIBILITY FOR SAMPLE: ‘ TIME l oAtz |
‘ i i i
. 1 :
[ SAMPLE NUMBER RELINQUISHED BY: RECEIVED BY: I TIME l DATE REASON FOR CHANGE OF CUSTODY ‘
h . I { - |
e T Ceren £7& | ATV A= PE2ree77Ty 7T L
SAMPl L ' S/ pTUVITE SrempgTVIE S ' l '

T v 7 re

|

l
|
|

-_
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— &> ETC

CHAIN OF CUSTODY

Company: /\)‘3 tDEi fb Job #§
Address: 77:%63¢“TTA«/ AT
- Attention:
gample Descriptiont
CUSTOMER ID DESCRIPTION ETC §
7ield planc Freld Blanw A 330y

L\ WMo bal (1) i25CT /1) 125 Phenn |

P\ L s rBL (4l 23 m] voh

A3

g \/\Jj\ topl. T~

Blar

'rimex(A—g YZFQUa@ED) Date: (A’f fZ,E@uizeﬁv
Sample(s) Received by: _(SAMPLé MA“%R)

Sample(s) Relinquished by:[CL!EN‘r Slégmfe’f/f’@w@ ANamE

Time: = 3O Datoz/ /@// 7/96

)
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ETC

CLIENT CHAIN OF CUSTODY

COMPANY: ETC Corporation
284 Raritan Center Parkway
Edison, NJ 08818 )

Samples Relinquished by:

samples Received by:

Time:

Number of Shuﬁtles:
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THU, FE3 25, 1988, 1:01 7w

JCB¥: 804445 XRWD: NCRM  CTHPANTY:
jotet 1 FACILITY:

/PRCGRAM ELEMENT 23/ /SPECVCA/OM/RP--REPCRT CNLY--3ENZENE, METHYLEyE C4LZR1E,/

/TETRACHLCRCETHYLENE, TRICHLCRCETHYLENE, TCLUENE,/ /1,1,1 TRICHLCRCETFANE, MEC A
NC XYLENES CN GRO1 ANC/ /OM-1MC, XEN BAKER TC REVIEW PRICR TC MAILING/ /flS.3/u:
SC.-STiCkLP/

ABRP ETCL/
OM-1HC “ETCL/
CMPXG ETCL/
SPEZS ETCL/
SPECRP ETCL/
FIELD/TEMP ETCL/
FIELD/OTGW ETCL/
FIELD/GWE ETCL/
FIELD/MISC, ETCL/
FIELD/ELEV. ETCL/
FIELD/WELD ETCL/
1PP/VCA ETCL/
SPECVOA ETCL/
1SU/XVOA ETCL/
XVCA2 ETCL/
XVOA17 ETCL/
SUBOTTL ETCL/GCLL
1GWP3/Q/FIELD ETCL/
16wP2 ETCL/
FIELO/PH ETCL/
FIELD/SCCND ETCL/
1T0C4 ETCL/
1T0xé ETCL/
FIELD/DENTRY ETCL/
1CHLOR ETCL/GCLL
1GW/MET/P2 ETCL/GCLL
1PHENCOLS ETCL/GCLL

1504 ETCL/GCLL
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(‘/5’.//)

Compeny Name

(Y 5.¢)

Loglink

[l/.é’.z)

Revision

10/9, -

REVISE D
P-TYPE, AND COHNPHY

E

LO( 8H

Order Entry Comments

Facility

(¢¥5.2)

FeR 1 3pcl, d.;o

HA3042-SPECVOA: 7 DAY HOLDING TIME FOR HPY/VOLAVILES.

HA30482 - SPECVOA/ACID/BN/GC/AA/CV: TIER | DELIVERABLES REQ'D.
HA3062-SPECSUB: RLEASE PROVIDE ALL RAU DAYA AND OC INFORMATION
HA3062-WITH DATA PACKAGE.
HA3064 - SPECVOA: 7 DAY HOLOING TIME fOR HPV/VOLATILES.
HA3064 - SPECVOA/ACID/8N/GC/AA/CV: TIER | DELIVERABLES REQ'D.

HAS064 - SPECSUB: PLEASE PROVIDE ALL RAU DATA AND QC INFORMATION

HA3064-VITH DATA PACKAGE.

T/A Date received

("/.s’.z)

Shipper # of shuttles

Kﬂ'f‘.x)

WA%oL2, 3ec4, - sPeccy.”,

PcEASE peieuorT

RoM GXTRACTABLE PoTTLE For PH [sCoNO.

Paq, _

1

\..‘,/'

Somple Homt Conments

(S5 7
(o 5. ré)

(6;' < . /r)

1?

L - (Al

<<yt

L.

6;’ "’ //.2”( 41 f{'(,"/ -
- .

T

Alrbill #
(%S—. '!) (V{-_ ,// Problem note #: r\{e~~5
Shuultl Temp Suple Sample Job# / ( ample
; A y  (v55) | <L >
222 7 (1124 / 1AP9/HPTVOA APDS/ 1APQ/PEST(EC) APDS/ 120 |ERe ‘{f, cY/1( 2) Extractabl( 8)
103 é 09/26/90 |4HA3062 1APO/PEST(FPD)  APDS/ 1AP9/PCB(EC) APDS/ -~ 0 - 500 1000
1AP9/MEY APDS/ 1AP9/SULFIDE APDS/CHYN WPT/VOLATI( 2) METALS( 1) PT/VOLATIL( 2)
1AP9/ACID APDS/ 1AP9 /8N APDS/ 40 1000 40
1AP9/CY APDS/ 1AP9/HCP APDS/ SULFIDES( 2) TRIP BLANK( () UNPRES Ta( 1)
1AP9/PTVOA APDS/ 1APO/HERB(EC) APDS/ 125 40 40
1CR(+6) APDS/CHYN SPECVOA APDS/ VOA SCREEN( T) -
SPECVOA APDS/ SPECACID APDS/ 40
SPECBN APDS/ SPECGC APDS/ -
SPECAA APDS/ SPECCY APDS/
SPECSUB APDS/CHYN ¢ p iy
(V.f./()\? focowo ¥ f/ —
ccV
TS [V | SOPLIEATE fS{e Job HA3062 9PE 20 |CRi& f 7A@ -
s |8 09/26/90 |na3064 /] ¥ - ’%oo% - S(l)o( : ﬁatt)cr)acmbl( "
HPY/VOLATI( 2) METALS( 1) PI/VOLATIL( 2)
40 1000 40
SULFIDES( 2) IR1P BLANK( 1) UNPRES Ta( 1) T
125 40 40
VOA SCREEN( 1) - T
40 o )
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~EZ8LEM LCG
0/ w
e - - /‘,M / )
SZar S2ATE (o~ : LO Sgoazs
. . e e
VAR ANT NAw S iem s al e=- PN
- & -~"2 I.3Mm End Q) 1"/‘
iz TrelZlE !
EE Pal ¢ o AT FE P -

/ LI EED el
UPDATEL

7
/..4,4.~ ﬁAI—(L_/M_pLL F#S-
a/)/)rrm{‘

!\\@o)\ QJ&\«J) ) 1/\’ (.
- ‘.

¥
¢ SWMPLBCTLS RET C EMPTVY A .TVRES [ .T.\'ﬂc' I AN
~ s D)

NCIWETE SPECS
o

S MSMATCHING C88 S (C2°YSCQ)

T METALS COMMENTS

S MSMATCHING SMBLE O'SCS:VSCZD)

3. SASMATCOHING FAC-CIZES (CCIYSCARCEA)

'S AECTT EMPTY (ALL: SAYWELL/OTHEA

|1 FIBLD DATA -CMITTED/INCESMPLETE

S SING ,
A iELD/Pw £ FELD/TLEV bl
3 FELC/SCCND  G7 AC/WELD
IFELS/TON  WSMLD/SAMSO
SFEL0/OTGW LAELD/Masc.

EFELD/CAR LOTHER

1 2LCCATICN CSOES

'ICTHER

AEVIEWED BY: _— /? <ATL Q Uiz
ESOLYED BY L) . ri-k SATE of -{?‘90'

CASKET SSMPLETED




APPENDIX 10



<? Regquest for Subcontract Analysis and Saaple Chain-of-Cus<ody
OH\fCannntn Name of Subcontract Laboratory:
svvesmemal /
uc-.n—.:a Loglink(s): 100 (9‘1’(4 Worquoup‘ APDf

Matrix: /72 (D sampling date(s): ?/(;( & / Ny
A30L3. sz T
ETC Sanple M </ 0 QL, /o( \
ID Numbers: ‘ [ N
: HA306% /&)

~

Turnaround is 14 days unless otherwise indicated.
(If cdeadline can nct ke net, contact ETC Subcontract Department - (201)225-5700
Send repcrt and invoice to ETC Corp. P.O.Box 7808, Edison, NJ 08818-7808

Attention: Subcontract Department
The following analyses are requested'
ACIDITY cY/T SOLIDS/SEZTL
ALKA FLUORIDE SOLIDS/TS
NH3 FORM/UV SOLIDS/TV
NH3/D HARD S04
ASBESTOS/EM NO3 ;Z SULFIDE
ASBESTOS/LM NO2 SO3
BICARB N2/0ORG SURFAC S
BOD N2/TK TOX
BROM ODOR TOX2
BTU 0+G/GRAV TOX4
CARB O+G/IR TOC2
CA/CACO3 PETHY/GRAV TOC4
CHLOR PETHY/IR TURB
CL2/T PHENOLS DW1/ABO
CcL2/D PHENOLS/DL DW1/RA225%
CL2/R PO4/T DW2/RA228
CcoD PO4 /ORG APS/SULFICE
COLI/F PO4 /ORT AP9/CY
COLI/T PHOS COMPCV
COLOR/S CY/REACT FILT
COLOR/A SULFIDE/REACT HOMO
CR(+6) SOLIDS/T ECRA/PETHYIR
CY(CHLOR) SOLIDS/TD
others: Speé SLLb jéGSQ DFOVIC{Q a /\de bﬂ’rﬁ 7('
I
/ C?Q infot mation  zuifh data /7“’/?w
Chain-of-custody (complete,appropriage section) ’ ~
Option A:Courier pickup at ETC /
Sanple(s) relinquished by ETC: X s /
Time: K00 "/ 0 Date: C//-i 7[0/5
Sample(s) received by: o2 . 7
Time: 439 § Date: 27327?0
Option B: ! :
Shuttle sealed at ETC by:
Date: Time: Seal Number:
Shuttle opened by:
Date: Time: Seal Number:
Seal intact?__ves / no Shuttle contents in good condition?__yes / no
Comments:

ub fers 0087.01

(c/;./{)
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/ Q Blus - fleplen Copy Pink-SMO Copy  Whils - Lab Copy  Yeltaw - | 4h Lopy tos Nedeer » SHO [;!l.h_"“" ! — ‘t

0014202
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Y V4

~
—
(vt




APPENDIX 12



USEPA SAMPLE LOG-IN

Case #:

Received Date:

Sample Manager/Date: /

DIRECTIONS: Circle the appropriate answer and complete all blanks.

1. EPA Chain of Custody Form is present for all samples.

YES NO
2. Airbills present for all containers received. YES NO
3. Traffic reports/SAS packing list present. YES NO
4. Custody seals present on shipping containers. YES NO
5. Custody seals present on sample containers. YES NO
6. Sample tags present for all samples. YES NO
7. List ény sample ID tags not included on chain

of custody records:

8. Condition of shipping containers: INTACT NOT INTACT
9. Condition of sample containers: INTACT NOT INTACT
10. Receiving documents are in agreement. YES NO

11. Problem numbers discussed with Sample Management Officer:

SMO Contacted By:

Name of SMO Contact:

Date:

Rev. 10/90




ETC Corporation Network Document

TITLE Internal Sample Tracking o Doc. #ED222000
_ . ' Revision 2 0
| , Effective
Arproval: Lab Manager Date 11/1/90
QA Manager R v
~ Page 1 of 4
1.0 SCOPE AND APPLICATION

1.1 The purpose of this SOP is to describe the mechanisms for
internal sample tracking at ETC/EDISON from receipt tc final
analysis and to include examples of laboratory documents.

2.0 SUMMARY

2.1 Sample tracking begins at time of receipt, when a hardcopy lcgin
form is generated and the sample is linked into ETC's computer
system for scheduling and tracking. Sample are placed in a
secured storage area by the sample manager as part of the log-
in process. The samples are accessed by authorized laboratory
personnel, utilizing laboratory chronicles to document changes
in custody.

2.2 Designated schedulers utilize log-in Forms and computer-generzted
reports to prepare analytical batches, which are processed t

appropriate laboratory personnel. As work progresses cn each
sample, changes in status are routed through schedulers, who
update the computer system. Information from the computer svsten
is available in both hardcopy and screen versions, and is used
by ETC personnel to track the status of samples in the
laboratory.

<

2.3 When all analytical work has been completed on a sample, the data
batch is routed to the scheduler or other designated rperscn
within each work area and the computer system is updated.

2.4 Any remaining sample and/cr extract is held in a secured storace
area until at least 30 days after the issuance of the technical
report. At the end of 30 days, the sample is disposed of. ETC
retains samples and/or extracts samples for longer periods of
time in those cases where it is requested by the client or is
contractually required.
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Safety

All appropriate safety precautions as described in the ETC Safezy
Manual should be used when handling samples.

APPARATUS AND MATERIALS

Computer terminal with access to

.1.1 AMSTAT

.1.2 CSO5AM

Laboratory Chronicles
PROCEDURES
Samples are received at ETC in the sample management azrea. The

sample manager logs the sample in utilizing the procedures
described in SOP#. ED21003 ETC/EDISON Log-in Procedure. At the

time of 1login, a hardcopy 1log-in form 1is generated and
circulated to appropriate personnel, including group schedulers,
and the samples are linked into ETC's conmputer systenm. The

samples are placed in a secured storage area.

1

.

The schedulers utilize the log-in forms and other corr
generated reports to prepare and schedule analytical batc
The batch sheets are routed to appropriate personnel
processing. The samples on the batch sheets are retrievecd
analysts and/or technicians from the secured storage ar
Changes 1in custody are documented by the use of laborz
chronicles, as described below:

t

-

P

(t @

(Dt
YW DO 0N
: Ve .

O

5.2.1 Sample Preparation Chronicle

The analyst who signs under "set-up" claims custody of the
sample from sample storage to the laboratory. The
verification of the supervisor's signature represents the
completion of analysis and subsequent transfer of the
remaining sample back to sample storage, and of the extracsc

to the extract storage refrigerator.

(
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5.2.2 GC/MS Laboratory Chronicle

o) Volatiles - The analyst who signs the analysis
chronicle claims custody of the sample freocm sample
storage to the laboratory. The supervisor's signature
represents the completion of analysis and transfer of
the sample from the laborateocry back to the vclatile

refrigerator.

o Extractables - The analyst who signs the analysis
chronicle claims custody of the extract from the
extract refrigerator to the laboratory. The

supervisor's signature represents the completion of
analysis and the transfer of the remaining extract kack
to extract storage.

GC and HPLC Analysis Chronicle
The signature of the analyst represents custody of the

extract in the 1laboratory. The supervisor's signature
represents the completion of analysis and transfer cf

remaining extract back to extract storage.

Metals Laboratory Chronicle

The chemist who signs for preparation is responsible for th
transfer of° - the sample from 1initial storage to
laboratory. The supervisor's signature represents
completion of sample analysis and transfer of rexnainin
sample back to initial sample storage.

oy

ct ct
1 m O o

Conventionals Laboratory Chronicle

The analyst who signs on the analysis log form claixs
custody of the sample from initial storage to the
laboratory. The signature of the supervisor represents
completion of analysis and transfer of remaining sample back
to storage.

Percent Moisture Worksheet

The Form may be used independent of the Sample Preparation
Chronicle . The analyst who signs on the form clainms
custody of the sample from initial storage to the
laboratory. The signature of the supervisor represents
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completion of analysis and transfer of remaining sample back
to storage.

As the sample progresses through the laboratory, changes 1in
status are routed through group schedulers, who vupdate <the
computer system as needed.

.3.1 When sample preparation re-work 1is required for seni-

volatile organic analysis, a "Rework Required Form for
Sample Preparation" 1is 1initiated and the sample is
rescheduled for the re-extraction or other rework specified.

When all analytical work has been completed on a sample, the data
batch is submitted to the group scheduler or designate. This
person updates the computer system, and transfers the batch on
to the Report Production area for processing into technical
reports. Issued technical reports are stored in a secured area
on-site for a period of up to 1 year then transferred to an off-
site archive.

.4.1 USEPA CLP Samples technical reports are purged with the case

file as contractually required.
Any remaining samples and/or extracts are stored in secured areas
for at least 30 days after the issuance of technical reports, or
for as long as requested by the client or contractually recuired.
After this period, the sample is disposed of as described in SCF*:
SMS00501.ED.
QUALITY CONTROL
APPENDICES
References

Supplemental Document

Quality Control Criteria
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APPENDIX

APPENDICES
References
7.1.1 ED21003 - S0P for ETC/EDISCN Log-In Prccedure
7.1.2 SMSO0501.ED - SOP for Sample Disposal at EDISCHN.
Supplemental Documents
7.2.1 ETC login form
7.2.2 Copy of page from CS05 showing various status' of samples
7.2.3 Copies of laboratory chronicles
7.2.4 Copy of status change request form from the laboratory
7.2.5 Copy of Sample Preparation Rework Form
7.2.6 Copy of computer generated GC/MS schedule

Quality Control Limits

7.3.1

Not Applicable
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LABORATORY CHRONICLE

SAMPLES
.
CHEMIST DATE
Hg Prep
AA Prep
JICAP Prep
Boron Prep

SUPERVISOR SIGNATURE




ETC

TOTAL PHENOLICS
CW-Batch: Method Ref: EFA 420.2, SW-846 $066 Fage cf
QC-Batch: Colorimetric, Auto-4AAP, w/ Distillation Date:
Verified: MDL: 0.050 mg/I Time:
Instrument: Matrix: Aqueous Analyst:
Dilution Reported Cemments
Sea # ETC Job # pH Int. | Analyzed mg/I Facter mg/I Calculations

CV-10 5/90 Rev. O



ETC CORPORATION
CLP1 UPDATE FORM

BATCH 2: DATE:

SAMPLE #’S CE _ATTACHED CHRONICLE:

COST CENTER:

SP [ ] MS [ ] GC [ ] AA [ ) cvV [ ] PR [ ]
STATUS: HERE [ ] ACQ [ ] WIP ( ] DONE [ ] BATCH [
ATYPE:

IFB/VOA, IFB/VO+1
IFB/BNA, IFB/BNA+2 OR 20

ECRA/VOA, ECRA/VO+15
ECRA/BNA, ECRA/BNA+25

(] (

(]
IFB/PST [ ] ECRA/PST(GC) E
IFB/PCB [ ] ECRA/PCB(GC) (
IFB/MET (] ECRA/MET [}
IFB/CVAP [ ] ECRA/CN (]
IFB/FLAME [ ] ECRA/PN 0]
IFB/FURNACE [ ] NJTSK/VOA, NJTSK/VO+15 [ ]
IFB/ICAP [ ] NJTSK/BN, NJTSK/BN+15 (]
IFB/CN [ ] NJTSK/ACID, NJTSK/AC+1 [ ]
PP/VOA [ ] NJITSK/PST(GC) 0]
PP/BN [ ] NJTSK/PCB(GC) ()
PP/ACID [ ] NJTSK/MET (]
PP/PST (] NJITSK/CN OR NJTSK/CY [ ]
PP/PCB [ ] NJTSK/PN [ 1
0&PST/PCB [ ] AP__ /PTVOA (]
PP/MET [ ] AP__/HPTVOA {3
RC /MET [ ] AP__/ACID 0]
EPTX/MET [ ] AP__/BN {3
TCLP/MET [ ] AP__/HCP (]
TAL/MET [ ] AP__/PST(EC) [ 3
M601 [ ] AP__/PCB(EC) [ ]
M602 [ ] AP__/PST(FPD) (3
M618 (] AP__ /HERB o
SPEC____ (] AP__/MET (
OTHER:

[ S

SUBMITTED BY:

UPDATED BY: DATE:
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SAMPLI XC. FRACTION REASON (Refer to Key)
KEY
(1) LOW/NO PEST SURR (11) EVAPORATED
(2) LCW/NO BN SURR (12) BLANK CCNTAM.
(3) LCW/NO ACID SURR WITH
(4) HIGH PEST SURR (13) NEEDS TBA
(5) EIGH BN SURR . SULFITE CLEAN-UP
(6) HIGH ACID SURR (14) NEEDS COPPER
(7) MS,MSD DO NOT MATCH CLEAN-UP
(8) BIPHASIC (15) LOW/NO SPIKE
() NEEDS DILUTION (16) HIGH SPIKE
©] (1:5), (] (1:10) OTHER

{1 { ) (WRITE IN)
(10) CONTAINS PRECIPITATE

REQUESTOR: DATE:

AUTEORIZED BY: (MANAGER) DATE:

QA OFFICER: DATE:




urrent date: $0/0G/2L *** MS SCEETULING SHEZT *«* Page:

Seguence: Batch#: MSS310C
Sched: 460Q/0S/2k4
Category: VCA

Jotf§ Scmm Amt Fracticn Batch# Acg Wip Comaents
......................................................................... 3
CALS10 INJTSKL/VO+15 100629 0%/30 DAl Qv 703%Z «~ ..ZSPC VEZEAL Dy
1NJTSRL /VOA 100629 0PA30 DALk v - — Due/4 DAYS VISE..
SPECVCA 100629 © DALY o = ,Wtzxpy DuUE 21 DAy
------------------------------- END OF BATCH j---z-------ce--oconocoononnn 'mgp:zu/gzu,a.
Start date: Cxyr Signature: 9/2’( Ciew 0?&/’&/‘/{5"'

'
Completion date: -\/__\/‘:‘// Signature: ’ /C)Z?
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Production Planning & Control SOP 1.1: Logging In Samples

The
received
requires
Planning
handling

following steps are completed for all samples as they are
by CompuChem Laboratories (if for any reason a sample
special handling upon receipt, the Manager of Production
and Control is consulted for directions as to the proper
and documentation of the samples).

Before opening and while inspecting each sample, each
employee is required to wear protective clothing (lab
coat, safety glasses and gloves). These items need to
be worn at all times when in the marked areas (colored
line).

Each sample container is inspected before opening, making
sure that it has not been damaged or opened during
shipment. For those clients using padlocks, sealing
tape, or custody seals, these items are inspected to
make sure that they are intact and this observation is
recorded on the chain-of-custody form (Attachment 1).

If the custody seals, tapes, or padlocks are broken, one
must contact Customer Service (for commercial samples) or
the Sample Management Office (for EPA samples) for
permission to continue processing the sample.

Each container is opened under the hood and checked for
breakage. The condition of the refrigerant is checked
(whether any ice remains or whether the cooling packs
are solid) and the tenmperature of a representative
sample (liquid sanples only) is obtained by immersing a
clean thermometer in the sample. The temperature is
recorded on the Sample Record (Attachment 2).-

The temperature and pH are recorded on the Log-In Sheet.
If a temperature or pH variance occurs, a QA Notice is
written and associated with the sample (Attachments 3-4).

Receiving personnel must sign and date all chain-of-
custody documentation upon sample receipt and record any
discrepancies (sample matrix, for instance) on the chain-
of-custody form.
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. The Supervisor of Sample Receiving must verify that the
Receiving Clerk has signed and dated the chain-of-custody
form.

. When a CompuChem SampleSaver is received, the SampleSaver

number is recorded on the Log-In Sheet and is entered
into the IMS system by nunber.

. Samples are removed from the shipping container and the
sample identification information on the sample bottles
is compared to the sample information on the traffic
sheets, packing lists, and Chain-of-Custody Form included
in the container (Attachments 5-11).* For EPA samples, Form
DC-1 is filled out as well, per USEPA SOW. If discrepancies
exist, the problem is noted on the Chain-of-Custody Form;
the Receiving Clerk notifies Customer Service (for
commercial samples) and the Supervisor notifies SMO
(for EPA samples).

-

. Each water VOA is checked for air bubbles and headspace,
and noted on the Chain-of-Custody Form as well as the
Log-In-Sheet.

. On each complete and correct EPA Chain-of-Custodv and
Traffic Report the statement 'Received in Good Condition'
is written or stamped, initialed and dated by the
receiving individual.

. On each complete and correct Commercial Chain-of-Custodv
the statement 'Received in Good Condition' is written or
stamped, initialed and dated by the receiving individual.

* NOTE: For samples associated with NJDEP X-408, an NJDEPO0OSS
"Sample Analysis Reguest Form" will accompany the samples
upon receipt (Attachment 12).
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Received in Good Condition' is intended to indicate that
the sample or samples were received intact with all
associated sample tags (if applicable), custody seals
(if applicable), pH for inorganics, and corresponding
documentation in order. All sample tags (if received)
regardless of condition are retained and stored in grey
folders which are produced along with sample records, for
CLP deliverables samples. If there are any discrepancies
in the documentation or other problems (such as breakage
of the containers or chain-of-custody seals), the
exceptions are noted on the appropriate documents,
initialed and dated.

§
The statement 'Received in Good Condition' does not,
however, include sample temperature since EPA samples are
generally received at temperatures above the recommended
4°C. The temperature is noted on the sample Log-In
Sheets and the gray envelope.

Inconing samples are checked against SMO scheduled
receipts (for EPA samples).

The sample is logged in on the Log-In Sheet Log, noting
the following items:

Case number Temperature

CompuChem sample ID Client name or order nunmber
Receiving date (RD) Sampling date (SD)

Analysis codes Matrix

Volunme received pH (Inorganics Samples Only,
see PP&C SOP 3.1)

For EPA samples, the samples' account data is entered
into the marketing section of the CLMS in order to
generate the order number and associated requisition
numbers. For commercial samples, customer service is
contacted to check for the existence of the order and
to receive requisitions for analyses. The order is then
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completed in the CILMS, and the EPA Scheduling Log
(Attachment 13) is also completed.).

The sample is entered into the sample receipt portion of
the CLMS in order to generate a CompuChem number for each
sample. The CompuChem number is filled in on the
accessioning log sheet (this completes the log sheet).

The CompuChem number is a unigque, six digit identity
which is generated by the IMS system in numerical
sequence. It can be cross-referenced to the Client ID.

A CompuChem label is generated in numerical sequence,
with the CompuChem number.

The samples are labelled with the CompuChem number by
wrapping each sample bottle with its computer-generated
CompuChem sample label. Sample labels are color coded,
and are to be rotated with a different color every 2 week
period by the Supervisor of Receiving or the Supervisor
designee.

Each Log-In Sheet is reviewed by the Supervisor of
Environmental Receiving to ensure information is
documented. After review each log sheet is stamped as
reviewed and initialed and dated.

The labelled samples are transferred to the secured,
locked walk-in cooler facility.

The CompuChem number is listed on the original Chain-of-
Custody Form next to the associated client ID when
possible.

The Quiz portion of the CLMS is accessed to produce the
worksheets for EPA sample analyses. For EPA samples the
systen will generate volatile, semi-volatile, and
pesticide worksheets. For commercial and inorganic
samples, the appropriate wcrksheets are pulled from the
worksheet files; the analysis codes for these sanmples
should have been included with the packing information
and confirmed with Customer Service. All laboratory
worksheets are distributed to the appropriate Producticn
Planning and Control Planner
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To produce EPA quality control worksheets for the QC
samples associated with a batch of samples, EPA Water or
EPA Solid programs of Quiz in the CLMS is accessed and
the samples' CompuChem Numbers are entered; these
worksheets are copied on green paper. To assemble
commercial QC worksheets, the appropriate green fraction
worksheets are pulled from the trays in the Shipping and
Receiving area. Separate QC Sample Records are used to
document the analysis of the QC samples associated with a
particular system and are put into green QC folders for
Report Integration. Included in the commercial folder
are the Sample Record (generated by the CLMS), a copy of
the order form, and, if necessary, a copy of the Chain-
of-Custody Record. 4

Commercial file folders are assembled for Report
Integration; included in the production sample's folder
are the Sample Record, Customer Sample Information Sheet
and Chain-of-Custody Record; the QC Sample Record is
included in the green Quality Control folder which also
goes to Report Integration.

EPA file folders are assembled for Report Integration;
EPA only has the Sample Record in the file folder.

A gray envelope contains all materials for the case
including: yellow ccpy of the OTR (Organic Traffic
Report), Chain-of-Custody, original air-bill, a copy of
the Log-In Sheet, a copy of the EPA Scheduling Log,

Custody Tags (if received) and a gray envelope contents
sheet (Attachment 9). The white copy of the OTR is
returned with a cover sheet to the EPA/SMO (Sample
Management Office) (Attachment 10).

If problems arise concerning received samples, Customer
Service is contacted (for commercial samples) or the
Technical Management Staff is contacted (for EPA samples
see below).

Samples are sometimes received from the EPA that should
not have been sent. Therefore, they require a transfer.
The following steps should be taken:

1. Fill out a new Chain-of-Custody Form using the
information on the sample tags.
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Sign the Chain-of-Custody in the first section
labeled "Relingquished By".

A Copy of Chain-of-Custody is kept for our records;
the original is sent with samples. A copy of the
paperwork received with the samples should also be
sent.

Notations are made on the Traffic Reports stating
samples are being sent to another laboratory.

Samples hand-delivered after business hours should be recorded as

follows:

The notation “"H.D."

1'

2.

i

The actual date of sample receipt shall be recorded
on the Chain-of-Custody (see Note).

The date and time of sample receipt are recorded on
the TRs as follows:

a. Organic Traffic Report

Date and time of receipt in Column F, sample
condition upon receipt.

b. Inorganic Traffic Report

Same as above

should be recorded next to the actual sample receipt time and date.

The following calendar day shall be recorded in the block designated

for Receipt Date on the Organic/Inorganic Traffic Report.

Samples received after business hours are logged in like samples

received during regular business hours (page 1 of this SOP details the

procedure for logging in samples).

Note:

For New Jersey DEP Chain-of-Custody procedure, see
Production Planning and Control SOP 3.2 and the note on
page 2 of 19 of this SOP.

(Hand-Delivered) or "Received by Common Carrier™

N’
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Requisition Number:

Case:
Turnaround:

Analysis Codes:

Lab Instructions

Priority:

Section No. 1
Revision No. g9

Date: September 10, 155¢
Page 8 of 20

ATACHMENT 2

Sample Record
CompuChem Number:
Account Number:
Due:

Sample Identification:

SS Number:

Date Received:

Receiving Information:
Containers Received:

Matrix:

Temp:

SS Code:
Receiving Codes:

Sampling Date(s):

Deliverables Code:

Laboratory
Completion
Date-

RKepeat
Date

— — - —
— — - —

— o —— - — — —

Company Name:



Requisition Number:
Case:

Sample Record

Section No. 1.1

Revision No. 9

Date: September 10, 19350
Page 9 of 20

CompuChem Number:
Account Number:

- - e e e m e e @ e e e e e e e e W W = @ @ a8 m W™ Em e @ @ e W @ m e e ™ ® = o=

FOOTNOTES:

Applicable QA Notices:

—— — e e o — - G — ey W e S G- —— — Gt G, . G e — — . W G —— - w—— =, W W —— o —— — — —— ——

Company Name:



ATTACHMEINT 3

Secticn No. 1.1
Revisicn No. 9

Date: Septenter 10,
Page 10 of 20

QUALITY ASSURANCE NOTICE

CompuChem#

Sample ID

Case#

Type of Analysis

Receipt Date

The pH reading for the sample above was _ _ _ _, the required pH levelis __ _ _.

t

The Client was contacted by a member of CompuChem's Environmental Marketing

Degantment. The Environmental Receiving Department was instructed to:

QANR2
900130

Preserve In-House

Analyze - Quealify with Notice

Dispose - Client will Resample

Subcontract Leb to Preserve

Supervisor Signature
Date

-

(18
w
)
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Secticn No. 1.1
Revision No. 9

Date: Septexzber 10,
Page 11 of 20

QUALITY ASSURANCE NOTICE

CompuChem#
Sample ID
Case#

Type of Analysis
Receipt Date

The required temperature for Environmental samples requiring Organic/Inorganic

Analysis is 4C (+/-2C). The temperature cn the sample above was _ _ _ _.
The Client was contacted by a member of CompuChem's Environmental Marketing

Department. The Environmental Receiving Depanment was instructed 1o:

Analyze - Qualify with Notice
Dispose - Client will Resample

Supervisor Signatura
Date

QANR3
900130

[ R

0
i¥3)

«
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Section No. 1.1

Revision No. ¢

Date: September 10, 19¢C
Page 14 of 20

COMPUCHEM LABORATORIES

date shipped date receijved
to consignee: from consignee:

number of sample:

consignee name:

address:

DO NOT REMOVE: FOR COMPUCHEM USE ONLY




Section No. 1.1

Revisicon No. 9

Date: September 1C, 1550
Page 15 of 20

PLEASE NOTE THAT ANY AND ALL PRESERVATIVE(S) ARE TQ
EE ADDED BY THE CUSTOMER AT THE TIME OF SAMPLE COLLECTION

At the end of the sampling period, it is vital to ship the sample via express
transportation. To insure proper follow-up and prompt analysis, please call
1/800-334-8525 and provide us with the follewing information:

1. Date Shipped

2. Time Shipped

3. Freight Carrier

4. Freight Bill of Lading Number
Sampling Period
From:

Date

Time

To:

Late

Time

Company

Address

City & State Zip Coce

Sample Name/Number

Return this form in the envelope provided and return with the SAMPLESAVER.

Thank you.

PLEASE NOTE THAT ANY AND ALL PRESERYATIVE(S) ARE TO
BE ADDED 8Y THE CUSTOMER AT THE TIME OF SAMPLE COLLECTION.
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\ Section No. 1.1

/ Revision No. 9

d Date: Septenbker
Page 16 of 20

COMPUCHEM

CONTENTS OF FOLDER

DATE:

EPA: () ORGANIC () INORG

COMMERCIAL: ()

1c

-y

CASE #: CLIENT:
NO. OF TRAFFIC RPTS: ORDER#:
# ITEM Y N NA COMMENTS
1 |CHAIN-OF-CUSTODY Q002
2 {ATRBILL O =)
3 |DAILY LOG SHEET O 0.0
4 |TRAFFIC REPORT O 070 !
5 _|TAGS O 00 |
6 |SMO COVER LETTER O 0 i
7 |SCHEDULING LOG ) O !
|
PROBLEMS/COMMENTS: !
1
|
i
SAMPLE RECEIVING: !
DOCUMENTATION CONTROL: |

1652



ATTACHMINT 10

' = COMPUCHEM ‘
S— LABOR—‘\TORItS Sect_:lgn No. 1.1
. 8)XPLX DILIYIRY GROUP (spRevision No. 9

TRAYIIC RIPOR? (22) cover glPate: September 10, 1e50’
. Page 17 of 20

1ab Naze: - ' Contract Wo.: 68-01-
1ad Code: Case Xo.? SAS ¥o.: -
Full Sazxple Analysis Price in Contract: §

8DG Ko./First Sazple in £0G: Saxple Recelipt Date:
(lovest ZPA Sazple Kurber (X4/DD/YY)
in tirst ship=ent of
sazples received under §0C)

last Sacple {n §5C: . Sazple Receipt Date:
(Highest EPA Sazple Kuzdber (¥4/DD/YY)
+ .4dn last shipzent of :

sazples received under §0G)

4

ZPA Sazple Kuzbers in the §DC (1i{sted in alphanumeric order):

y 1"
2 Y.
3 it
‘ 7
3 1
s %
-7 17
. u
) ) e
1) » ~

Yote: There are a aaxinﬁn of 20 field sarmples in an §DG.

Attach Traffic Reports to this form {n alphanumeric order
({.e., the order listed on this form).

: . Sacple Custodian Date
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Section No. 1.1
Revision No. 9

Date:

Septenber 10,

. ' Page 18 of 20

19SC

—
SAMPLE LOCIN SHEST
' Tab Neme: Poge __of ____
Received By (Print NemeX Log<a Duc
I Recerved By (Signanse):
Came Nember:
= CORRESPONDING
Sample Delivary REMARKS:
‘ Geoup Na: EPA SAMPLE ASSICNED CONDITION
! SAMPLE TAG LAB OF SAMPLE
f SAS Nembur ¥ ] '] s SHIPMENT, ETC
REMARKS:
1. Casody Sealls) Proscety/Abses®
. [stuc/Brokem
2. Casody Seal Neuw: =
A
T 3. Quim-al-Cagody Prosost/Absest®
Recards
L; & TnfcReparuer  Prescat/Absest®
p Pacidag Lix
3. AGll AirbillSucker
g Praat/Absent®
[
€. Albdl Ne:
1
i V. Semple Tagps Presoat/ Absent®
Seanle Tog Usod/Nox Lisad
. Nawdzers o Ohain-of-
0: M
L. Sumple Condiions  Istsa/Brokam®/
D e '
' 9. Docs lfocmadon ea
axody recards, wrallie
sporiy, med cample
ug agre? Yeu'Ne*
i 10. Duta Roccived o Lalx
11. Tine Racaived:
Sample Trassfer
Frctien:
Are 02
iy
Ox
* Contact SMO avi wiach recond of reacletos :
Revicwod By: Logbook Ne.:
Dete: Loghook Page Neo:
: FORM DC-1

3/90
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Revision No. 9

‘P.AJ CONTROL @

lDATi

IR tese £o Date: September 10, 1550
) SAMPLE LOCATION -
(NAME OF FACLI 1CO0L MAILING
cxouﬂﬁ%uﬁg’ ADORESS
el bolaly
SAMPLE COLLECTOR
poeiE DIVISION
— - CONTRACT ® [T o f prvort
SAMPLE IDENTIFICATION
By Tl UNS, ABSCISSA
SAMPLE NO, DATE (Laagiteds)
[SAKTILE Time (MDD ORDINAGL
POINT 1D AN (Larrwae)
SAMPLE YTRE (D) ELEVATION
SOURCE CODE $AMPLING FINISHED
.POI;T
SAMPLING PROCESS
[R]85 2eye"s) =" ~O0a S Cada pe—
METHOD e
T17E UF (o008 [+~ SAMILY - Cooe ORbey
SAMPLER MATRIX
[BEsxarTioN
FIELD MEASUREMENTS
%128 1 ] FAZANLTER TARAME LR ARAME THA
ITEXD. ¢ *
QIR L Ll "’c
! YALUE YALUE VALUE
(WEATHER
[crancorcusTooy peLEmeNTED CvEs Oino [Poeivationeddus - __ |
o REQUESTED ANALYSI(ES)
DETECTION NON-
PARAMETERS CONTADNER LoCT DaERC. EMERG
vy Compound or Crowp of Comrpommds ) NGB ER digurears) fOhect Onej
\_
ALYITS [
AUTHORZED §Y
ANALYZING LABORATORY
[CONT AL, PFLASON Tkl
LAs ACCLPTING SAMPLE
" JLASID @
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Section No. 1.1

Revision No.

Date: September 10,

COMPUCHEM LABORATORIES Page 20 of 20

EPA SCHEDULING LOG

WEEK ENDING SATURDAY:

CASE#: () NEW CASE () OLD CASE () COMPLETED CASE

REGION: TURNAROUND TIME:

ACCOUNT #: CONTRACT #: CONTRACT §

LA 222 22224 A2 22222222222 Lo 222 222 ol Ll sd el

QUANITY RECEIVED

WATERS
SEDIMENTS/SOLLS
OTHER

CONCENTRATION: ()LOW ()MEDIUM () HIGH

ORDERS#:
AIRBILLZ:

SMO CONTACTED AT (TIME)

RESOLUTION FROM SMO:- ... ...

1990
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CHAIN-OF-CUSTODY, LOG-IN AND TRACKING PROCEDURES

Scope and Application: This procedure is applicable to the log-in of samples

Procedure:

1.

[OMSOP]

and addresses such areas as: sample custody, log-in,

labeling and preservation of samples. This procedure

begins as the samples enter the laboratory and follows
the samples to their destruction.

Chain-of-Custody Procedure: Samples arriving in the laboratory are

accompanied by some type of custody record. The most common type of
record is that shown in Figure 1. Follow the instructions below for
all levels of chain-of-custody.

A. Superfund Level Chain-of-Custody:

1.

Refer to the "Chain-of-Custody - Superfund Level" SOP.

B. Routine Chain-of-Custody:

1.

\
)

Samples arriving in the laboratory are accompanied by a chain-
of-custody record (refer to Figure 1).

Review the custody form with the samples received and see that
the spaces marked #1 - #12 have been accurately completed by
the sampler.

Any discrepancies with the chain-of-custody record or the
samples should be immediately brought to the attention of the
customer service relations person so that the problems can be
solved in an efficient manner.

If samples were shipped, note the courier name in the remarks
section (#15) of the chain-of-custody record.

Record any other comments such as: temperature upon receipt,
preservation (if done in lab), problems, etc, in the remarks
section (#15).

Fill in the 1ab numbers in the section marked #16 (refer to the
log-in portion of this procedure for how to obtain lab
numbers).

Sign and date the chain-of-custody record (#13 - #14).

Route the custody record to the data management office when
log-in is complete.

LOGIN3-1



NOTE:

[DMSOP]

The laboratory is a secured area with strict limited access. Any
samples arriving to the laboratory during "off hours" are stored in the
laboratory refrigerator until they are logged in. Laboratory personnel
are responsible for the care and custody of the samples during the
analysis stage and until the samples are removed from the refrigerator
and properly disposed of.

Log-In Procedure: Samples are logged in as follows (Refer to
Figure 2):

Sample Information:

Care should be taken to document the condition of samples upon
receipt. Anomalies such as broken or leaking bottles, expired
holding times, improper labeling or preservation, and air bubbles in
VOA vials should be noted on the chain-of-custody. It should also
be noted whether the samples arrived cold.

Numbering Samples:

Number the samples on the chain-of-custody form. Record lab numbers
used in the black 1ab beok. If no chain-of-custody form accompanied
the samples, the sampler must be contacted and one must be filled
out. Blank forms are available in the log-in area.

NOTE: - Sample preparation is required if the samples need to be
filtered and/or preserved in the lab.

- If metals are requested, metal digestion is reguired for
all matrices except filtered groundwaters or private
well.

-~ Sample compositing is required if the lab is instructed
to composite a series of samples received into one
sample for analysis.

Subcontracted Work Reguired:

Refer to the subcontracting SOP for further instructions on
subcontracting samples.

Special Accounting Notes:

If there is a discount or a special proposal for the sample analyses to
be charged, record that information on the chain-of-custody.

LOGIN3-2



[OMSOP]

Labelinag Bottles:

1.

Record the lab number on the sample bottle 1abel and caps using a
water-proof marker.

Check that the appropriate preservation and preparation has been
circled.

I1f metals and total hardness are both required, using a red water-
proof marker, place a dot on the bottle cap of that bottle to be
used for those analyses.

Preserving Samples:

1.

Samples which have been preserved in the field must be checked via
pH paper in the laboratory to insure they were preserved to the
correct pH. Check preserved samples as follows:

a. Acid-preserved (HNO3 or HpSO4) samples must be preserved to a
pH <2. Using a pH stick, check the pH. If the pH is not <2,
note this on the chain-of-custody, then add additional acid
until a pH is obtained. IT IS CRITICAL THAT THE CORRECT TYPE
OF ACID BE ADDED.

b. Base-preserved NaOH samples must be preserved to a pH > 12.
Using a pH stick, check the pH. If the pH is not > 12, note
this on the chain-of-custody, then add additional 10N NaCH
until a pH > 12 is obtained.

c. Base-preserved NaOH with ZnAc samples must be prescrved to a pH
> 9. Using a pH stick, check the pH. If the pH is not > 9,
note this on the chain-of-custody, then add additional 10N NaOH
until a pH > 9 is obtained.

Samples which have not been preserved in the field need to be
preserved in the laboratory. Record any preservation done in the
lab on the field sheets or custody records. Refer to Figure 3 for
preservation requirements and preserve accordingly. It is
important that samples arrive in appropriate containers (see
Figure 3). If they do not, contact the inorganic/organic
supervisor. They will determine which analyses, if any, can be
run.

It is important that samples be received and maintained cold for
most analyses. If a sample was received warm, make note of this
on the field sheet or custody record.

LOGIN3-3



[DMSOP]

Computer Log-In:

Analysis requests are entered into the Laboratory Information
Management System (LIMS). The LIMS database is used for scheduling of
analytical work and to produce accounting invoices. Analysis requests
are entered into the LIMS database as follows:

1.

00 ~N OO0 o, M~ WM™

Turn on the computer terminal.

Enter: C CHICO (return).

Enter: ACSORA (return).

Enter: Paséword (return).

At the VMS § prompt, enter LABMENU (return).
Enter: LOGIN (return).

Enter: Password (return).

The Log-In screen will appear as shown in Figure 2. Using
information on the chain of custody, proceed as follows:

a. Enter project number (return). Account number and name will
be filled in automatically. If the information matches the
chain of custody, press return.

b. Sample date automatically defaults to yesterday’s date. If
this is correct, press return or override with correct date.

c. Enter sample identification from station location on the chain
of custody and press return.

d. Enter proper matrix number and press return.

e. Desc: This is used if sample identification jis longer than
the number of characters in the sample identification field.
(Return to override or enter information and return.)

f. Date received automatically defaults to today’s date. If
correct, press return or override with correct date.

g. Days to process automatica]]y'defau1ts to 14 days. If this is
correct (standard turnaround time) press return or if rush
work, override with the number of days until due.

h. Duedate: First date listed is report date, second date is the
lab due date which can be changed if necessary.

LOGIN3-4



[DMSOP]

10.

Comments: Enter special tests or other information needed to
analyze samples correctly and press return.

Manager: Filled in automatically; press return if correct or
over ride.

Price/Cost: Return if correct or over ride.

% Markup/Discount: For accounting. Enter a negative number
for a discount (i.e. -15 for 15%) and a positive number for
markups (i.e. 100 for 2 x price). Check accounting sheets for
projects with special pricing.

. To enter parameters, press Next Screen (see Figure 2A).

. Matrix automatically defaults to matrix entered above (return

or override).

. Enter the proper code name for the test to be run from report

MFOl1. Use parent codes if applicable for quicker entry.
(Press the down arrow key, return.)

. To enter address for the report, press Next Screen (see Figure

28).

. Type: Report (return).

. If an address has already been entered and matches the chain-

of-custody press Commit and return.

. If no address appears, press return until cursor is in the

City field. Type in the city and press return.

. Type in state (press Commit and return). After city and state

has been entered for the first sample, it will automatically
be copied for the rest of the sample numbers in a single loc-
in.

To duplicate the entry for another sample on the same chain-of-
custody:

. If next sample to be entered has all the same information as
- the previous sample entered, press Duplicate Record key (F7).

b. Enter sample identification and press Commit key, return.

To duplicate only the information in the upper block of the log-
in screen (sample date, matrix etc.):

. Press Create Record key (Insert Here) and enter sample

identification.

LOGIN3-5



13.

14.

[DMSOP]

b. Press Previous Screen (F12) if sample date needs to be
changed.

c. Press Next Screen, return. Then press Next Screen again to
enter new product codes for the analyses requested.

d. Press Previous Screen to enter new sample or to quit.
e. Press Clear Form (F17) to enter a new chain-of-custody.
f. Press Exit/Cancel (PF4) to exit from the log-in screen.
1. Press ExitfCancel to exit from the LIMS system.
2. At the VMS § prompt, enter LO (return) to log off the VAX

computer.
3. Enter N (return).

If in Step 8a. the computer says'project number is invalid:

i.

J.

Press Exit/Cancel (PF4). .
Enter "Y" (return).

On the LIMS Main menu, use the up arrow key to position the
cursor on "Seedpak Management". Press Commit key.

Use the down arrow key to move to project entry. Press Commit
key.

Enter project number (return).

Enter account number (9999) and return.

Enter description for chain of custody (project name).
Enter manager from chain-of-custody (i.e. Finner, K).
Press Exit/Cancel (PF4), twics.

At the LIMS main menu, select log-in and press Commit.

To print daily log-in reports:

d.

Print out the appropriate £S02 reports for only the samples
logged in that day. The computer printout must be checked
against the custody record or field sheets by the
inorganic/organic supervisors so that any errors can be
corrected. Print a report as follows:

Select "Seedpak Reporting" from the main menu, and press Commit.

LOGIN3-6



15.

16.

[DMSOP]

¢. Select FS02 and press Commit.
d. Enter today’s date, press Commit and return.

e. The inorganic/organic supervisors are responsible for updating
and printing lab schedules as they require them.

f. Any "rush" work is to be brought to the inorganic/organic
supervisors’ attention immediately.

Sample Storage:

a. Proper handling and storage is necessary in order to maintain the
integrity of the samples. Refer to Figure 3 for storage
requirements.

b. Refrigerated Storage:

1. Store routine custody samples in the walk-in refrigerator.
Separate samples by preservative type. Samples with organic
analyte requests are stored on a separate shelf in the walk-
in.

c. Non-Refrigerated Storage:

1. Metal samples are stored in the log-in area in the
appropriate cabinets.

2. Other samples not requiring refrigeraticn are stcored on the
appropriate shelves next to the walk-in refrigerator.

d. Any samples removed for analysis must be put back in the original
location when the analysis is complete.

Sample Handlinag:

a. Samples are handled in and out of the walk-in coolers and black
cabinets by the sample custodian.

b. Analysts are responsible for filling out sample request forms
(see Figure 4) to request needed samples.

c. Forms are given to the sample custodian.

d. Sample custodian gathers requested samples and leaves yellow copy
of form with samples, and keeps the white copy.

e. Analysts return samples to the walk-in accompanied by the yellow
copy of the request form.

LOGIN3-7



f. Next morning, sample custodian puts samples back in their proper
place on the shelves.

g. Sample custodian signs off on white sheet that samples were
returned. Any remarks are also noted on the white sheet.

17. Storage/Disposal:

Due to limited sample storage facilities available, the following
guidelines have been created for sample storage/disposal. Sample
storage time may be extended upon client’s request.

a. One week after the report issue date, inorganic samples which are
in cold storage are to be transferred to warm storage.

b. One month after the report issue date, organic samples which are
in cold storage are to be transferred to warm storage.

c. Samples in warm storage should be disposed of as follows:

- Aqueous Samples: Dispose 1 month after report issue date.
- Non-Aqueous Samples: Dispose & months after report issue date.

) :ﬂA/;AAL}4LVk4 Revision Date
/Vltt}w&iil 08/18/87
Michael J. Linskens
Director, Technical Services 08/15/88

Koo 3 oni 2-18-90
UY\UY\ 2~

Kim D. Finner
Laboratory Manager

[DMSOP]
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ENSECO - AIR TOXICS LABORATORY



05/713/92 11:52 °T818 442 3758 ENSECO AIR TOIIC @oo02
STANDARD
OFFRAYING
PROCEDURE
Subject or Titla: ' ' ' Page __ 1 _of __4
" Sample Identification for Enseco - Air Toxics .
SOP No.: Revigion No.: Effective Data:

'LP—ATL-OOO2 ' Original November 22, 1991

Supersedes: None

ENSECO PROPRIETARY INFORMATION STATEMENT

These documents have been prepared by and remain the sole property of Enseco, Inc.
They are submitted to a client/goverument emtity solely for its unse in evaluating
Euseco's qualifications in connection with the particular project, certification or
approval for vhich they were prepared, and are to'be held proprietary to Enseco.

The user agrees by its acceptance or use of these documents to return them upon
Enséco’s request, and mot to reproduce, copy, lend or otherwise disclose or dispose
of the contents, directly or indirectly, and mot to use them for any purpose other
than that for which they were specifically furnished. Tha user also agress that
wvhere consultants or others ocutsida of user’s organization are involved in the
evaluation process, access to these documents shall not be given to those parties,
unless those parties also specifically agree to the conditions stated above. ’

Prepared By: Date:
" Valerie Zugates-Wildman Bovember 19, 1991
) ManageaentyApprdya : o Datc;
. - | ] - /21 foi

QA Officer Approval: * Date:

K
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Sample Identification for Enseco - Air Toxies T ’ :
SOP RKo.: ’ Revision No.: - Bffective Date:

LP-ATL-0002 Original November 22, 1991

1.  SCOPE AND APPLICATION

1.1 To describe the procedures used in the assignment of laboratory
identificatlion numbers to samples. ) )

‘2. POLICIES

2.1 All Enseco Safety policies vill be strictly adbered to while
performing the following duties.

2.2 PEnsure client confihn:ialitfy at all times.

2.3 Enseco security policy will be adhered to for all oon-Enseco
visi.tg_rs entering the sample control receiving door.

3. SAFETY
3.1 All Eoseco safety policies will be adhc:red' to at all times.

3.2 All samples are considered hazardous. Alvays handle samples in
the most safe condition &s possible. .

3.3 Always ask when there is a question about safety.
4. PROCEDURE

4.1 Each sample ‘is assigned a unique identification mmber. The
. mmbers are assigned vhen the project is logged into the
laboratory. .

4.2 Samples are logged into a logbook that is used to keep track of
the next available project mumber. The following informationm is
recorded in the logbook:

Date Received
Time Received
Sample Description
Analysis Raquired
" Container Type
Date/Time Sampled
Client/Project .
Inictials of Person logging in Profect

MAY 13 ‘o2 13:%4 "= ‘'gig 442 3758 PAGE.B303
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LP-ATL-0002 Original November 22, 1991

MAY 13 °*92 13:55

. 4.3 The laboratory sample ID mnumbers consist of five parts:
4.3.1 "A-" '

Every sample ID number bégins with "A-* to identify thac
the project is from tha Air Toxics laboratory of Enseco-
CRL ' '

4.3.2 The year,
o The last two digits of the current year.
4.3.3 The day.

Tbemmberof:hedayoftheyo.ar that the samples are
logged in. January 1 is *"001® and December 31 is *3§5"
(*366" in leap years).

4.3.4 The project.

Starting with "0l®, each project logged in is given a
unique number. ‘ '

4.3.5 Sample numbers.

' Starting with -*-001%, each sample in the project i 1
unique mmber. P Ject 1s given a
Examples: Sample § A-9100503-006 would be sample #6 of the third
project logged in on Janmary 5, 1991. Sample § A-9036115-

2%3 Y;g%d be sample #13 of the 15th project logged in on December

4.4 Each sample is labeled with its sample ID number by either
attaching a sample ID tag or affixing a label. ‘

818 442 3758 PAGE.@A4
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5. - Besponsibilities
5.1 Sample Control Technician

$.1.1 The Sample Camntxol Technician is responsible for followin
the procedures and policies set forth in thix SOP in a sage
-and timely manner. ‘

5.2 Laboratory Dirscror
5.2.1 The I.aborat:ory Di.rector is respoosible for ensuxi.ng the

procedures and policies set forth in this SOP are followed e
in a safe and timely mammar. o

MAY 13 92 13:55 818 442 3758 PAGE.BB5
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7.  SAMPLE CUSTOOY

Upen receipt by Enseco, samples proceed through an orderly processing
sequence specifically designed to ensure continuous integrity of both the
sample and its documentation.

A1l samples are received by Enseco's Sample Control Group and are
carefully checked for label identification, and completed, accurate
chain-of—custody records. Photographs document the condition of samples
and each sample is then assigned a unique 1aboratory_1dent1fication
number through a computerized Laboratory Information Management System
(LIMS) that stores all identifications and essential information. The
LIMS system tracks the sample from storage through the laboratory system
until the analytical process is completed and the sample is returned to
the custody of the Sample Control Group for disposal. This process is
summarized in Figure 7-1. Access to all Enseco laboratories is
restricted to prevent-any unauthorized contact with samples, extracts, or
documentation.

An example of the Enseco Chain-0f-Custody Record used to transmit samples
from the client to the laboratory is given in Figure 7-2. The Chain-0f-
Custody Record (Interlaboratory Analysis Form) used to transmft samples
between laboratories within Enseco is given in Figure 7-3.

Sample bottles provided to the client by Enseco are transmitted uncer
custody using the Enseco *Sample SafeTM",
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Figure 7-1

ENSECO SAMPLE PROCESSING FLOW CHART

Sample Control

Proper Storage

Laboratories

Sample Control

Check and document physical condition
of sample

Verify documentation and parameter
assignment

* Log into LIMS

Send acknowledgement letter to client

Store sample according to preservaticn
guidelines

Transfer sample to lab with proper
documentatiadn

-

*  Document analytical work
Return unused samples to Sample Control

*  Return sémp\e to client or arrange for
sample disposal
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& Enscco : CHAIN OF CUSTODY No. 9068
SAMPLE SAFE'™ CONDITIONS
1. Packed by: Scat x
Alln: 2. Seal intact Upon Receipt by Sampling Co.: Yes No
3. Condition of Contents:
Enseco C'ie’.“_ - 4. Sealed lor Shipping by:
Projecl. - - 5. Initial Contents Temp.: *C  Seal¥
Sampling Co. 6. Sampling Slalus:  Done  Conlinuing Uniil
Sampling Site . 7. Saal Intac! Upon Recaip! by Laboralory: Yes No
Team Leader B 1 A 8. Contents Tempefalurb Upon Recceipt by Lab: *C
R 9. Condition of Conlents:
Dale Time _Sampla ID/Descriplion Sample Typ/e/ No. Conlainers Analysis Paramelers Nemarks
1
CUSTODY TRAHSFERS PRION YO SHIPPING SHIPPING DETAILS
Relinquished by: (signed) Received by (signed) Date Time Detivered 10 Shipper by: -- —-
1 _ e e e e Maothod ol Shipment: __ e AN
2 PO S flecaewvedlorlab: __ - | Signed. e 2 DA T e —

fnseco Project oo

¢-L 3¥N9I4
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INTERLABORATORY ANALYSIS

SHIPTO: (circie one)
HOU

SEND RESULTS TO:
Rocky Mountaia Apalytical Laboratery

CAL ERCO CLE GAS MAR 4933 Yarrow Street
_ Arvada, CO 80002
(303) 421-6611 FAC: (303) 431.7171
Altention: Attention:
CLIENT NAME PROJECT NO.
Relinquished by: (Signeature) Received by: (Sigrasure) Dazzs Time
Relinquished by: (Signarure) Recsived by: (Sigrarure) Dats Tirme
Apalysis Sazsie
Regusesiedy Cezditea
{mpont Mamix Da Dat:  Dat PL Usez
Lab D Enseco ID CucztID (a.s.w) Sampled Rec'd  Auth. hem 2 Razsist
v -
&) ~
AN
. - w
(¥x\
\
2 Wrigen results required by (date): Yerbal results required by (dats):
b, QC: (J Standard Enseco (] CLP Prowcol O Project-Specific
¢. Sample Disposal: (O Enseco (O Retumn to Client (OJ Phone RMAL
d. Raw Data Copies Nesded: (O Yes (O No
e. Detection Limits: D Suaandard Product D Othe
f. Holding Times: (O Enseco

*Special Insguctions:

O era-cLp (O Other

. Intercompany Rebate: (circle one)

10% i

P.O.Number
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Subject or Title: _ Page 1 of 2
BUILDING SECURITY ‘ :
SOP No.: Revision No.:1.0 Effective Date:
LP-RMA-0001 Original 09/28/50
Supersedes:0riginal

The purpose of building security is to guarantee data security and
confidentiality for the client as well as providing analytical data which is
legally defensible.

2. Policies:

RMAL's security policy includes controlled access to the building, testing
areas and data files, confidentially a?reements with all personnel,
jdentification badges for all personnel, electronic security and fire alarm
systems. All visitors are also assigned visitor badges and are accompanied by
RMAL staff during their stay in the facility.

3. Safety Issues: Not Applicable
4. Procedure:

Building Security

a. Al exterior doors to the facility will remain locked at all times
with the exception of the front entrance.

b. During the hours of 7:00 a.m. to 6:00 p.m., the front entrance or
main reception area is controlled by the receptionist and secured
by Yocked entries. The alarm system is not activated during this
time period.

¢. The last employee to leave the facility must page the building to
ensure he or she is the last person in the facility, they then call
the alarm company to identify themself by name and code. The alarm
system is activated, during this time period to prevent all cother

exterior doors from being usable, including sample receiving and
the patio doors.

/ﬂ(/ /%— _LO-03- S0

Manage:zz; AggifiaT: “Date:
e 10-3-%0
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SOP No.: Revision No.l " ttfective Date:
LP-RMA-0001 Original 09/28/90

d. Sample receiving during the hours of 6:00 p.m.to 7:00 a.m. is
permitted only with the assistance by a member of sample control.

Persannel Identification

a. All employees and visitors are reguired to wear security badges at
all times while on the premises of all ENSECO divisions.

b. The personnel administrator is responsible for issuing a picture _—
1.D. badge to an employee on the emp10{ee's first day of
employment. Each employee is responsiblie for his/her badge.
Additionally, each employee will be required to sign a
“Confidentiality Agreement” which is included in the employee's
personnel file, o

c. The receptionist is responsible for issuing a badge to each visitor
to the facility. Visitors must request a badge from the front
office of the division they visit, sign the visitor log and must be
accompanied by an ENSECO emplioyee before access to any buiiding
will be allowed.

Building Alarm System

a. Each employee will receive a copy of the security manual, personal
security code and security training at the time of their
orientation provided by a member of the Human Recorces department.
The procedure is confidential information and can only be ocbtained
from the Personnel Department. -

5. Responsibilities: ,

a., It is the responsibility of each employee to maintain
confidentiality of all clients data. '

b. The Personnel Department is responsible for issuing employee
identification badges and having signed "Confidentiality
Agreements” in each employee's personnel file.

c. The receptionist is responsible for issuing visitor badges and for
visitor sign-in during normal business hours.

d. Employees escorting visitors are responsible for ensuring that
visitation procedures are followed and that data confidentiality
has not been compromised.

6. Comments:
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Subject or Title: - Page 1 of _2
Corrective Action - Refrigerator Ranges — -
SQP No.: : Revision No.: Effective Date:
LP-RMA-0052 , Revision 1.0 ' May 28, 1992 ‘
Supersedes: '
Criginal

ENSECO PROPRIETARY INFORMATION STATEMENT

This document has been prepared by and remains the sole property of ENSZCO
INC. It is submitted to a client or government agency solely for its use in
evaluating Enseco’'s qualifications in connection with the particular project,
certification or approval for which it was prepared, and is to be held

proprietary to Enseco.

The user agrees by its acceptance or use of this document to return it upon
Enseco's request, and not te reproduce, copy, lend or otherwise disclose or
dispose of the contents, directly or indirectly, and not to use it for any
purpose other than that for which it was specifically furnished. The user
aiso agrees that where consultants or others outside of the user's
organizatfon are involved in the evaluation process, access to these documents
shall not be given to those parties,  unless those parties also specifically

agree to these conditions.
1. Purpcse

The purpose of this standard operating procedure 1is to establish a
policy in the event that refrigerator temperatures exceed the acceptable

range.
2. Policies

2.1 The refrigeratdr temperature must be recorded daily and documented
in a temperature logbook.

2.2 The temperatufe logbook must have acceptable temperature ranges
posted in the front of the Togbook (49C +/- 29C). y

Date:

Prepared by: - | T |
Bi11 Glaser . N May 28, 1992

/315
Date:
&/ /2}[9 z
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LP-RMA-0052 : Revisfon 1.0 May 28, 1992

2.3 If the Jlaborator{es are not staffed during the weekend or on
holidays, 1t is not necessary that the temperatures be monitored.

safety Issues

3.1 If a refrigerator 1is not functioning properly, chemicals and
samples may release volatile compounds. 1In some cases, chemicals
can become reactive at these higher temperatures. Exposure to any
chemicals or samples that are not refrigerated properly must be

minimized. Proper safety apparatus 1includes, but is not limited -
to,tgloves, safety glasses, breathing apparatus, and laboratory . ~
coats., . '

3.2 The toxicity and carcinegenicity of all chemicals must be
considered. Each chemical should be treated as & health hazard,
and proper procedures should be taken. A complete file of material
safety data sheets (MSDS) is available in the standards lab.

Procedure

4.1 Calibrated thermometers must be used to monftor refrigerator
temperatures. See RMAL SOP No. LE-RMA-002 for the calibration

procedure for thermometers,

4.2 If the refrigerator temperature {s out of the acceptable range this
must be documented in the logbook. A decision 1s then made to
either readjust the temperature, fill out a work order or move the s
samples to another cold storage area. The temperature is checked
again within 24 hours and documented. Care should be taken to show
that it is not out of range due to the frequent opening and clesing
of the refrigerator door. It is recommended that the temperature
be checked the first time the door is opened in the morning.

4.3 If the decision 1s made to feadjust' the temperature in the
refrigerator, this s to be documented {n the logbook. -

4.4 1f the preblem with the refrigerator can be fixed immediately, and
the decision {s made that sample and/or chemicals can stay in the
refrigerator, this decision must be documented in the refrigerator

Togbook.

4.5 If refrigeration complefely fails, 11 chemicals-and samples Rust
be immedfately relocated to another appropriate refrigerator for
storage. Corrective action and {nterim storage locations must be

documented in the refrigerator logbook.
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5. Responsibilities

7.

5.1 Qne person will Dbe -assigned to monitor the refrigerator
temperatures daily.

5.2 The team associate that s assigned " is responsible for the
adjustment or repair of the refrigerator.

5.3 The assignment of mon1torihg the refrigerators will be coordinated
ameng the teams.

Comments
None.
Definitions

Nene.

-
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APPENDIX E

DATA VALIDATION PROCEDURE FOR
EVALUATING INORGANIC DATA



DATA VALIDATION PROCEDURE FOR
EVALUATING INORGANIC DATA

Scope and Application:

This standard operating procedure (SOP) describes Warzyn's procedure for
evaluating inorganic data according to procedures specified in a Quality
Assurance Project Plan (QAPP). Each analytical procedure is specific to a
project and 1s found or referenced in the QAPP. The reviewer must
evaluate whether the procedure was adhered to and that the required
Quality Control (QC) requirements were met as described in the QAPP and
evaluate the usability of the data.

References:

1.

Lahoratory Data Validation Functional Guidelines for Evaluating

Inorganics Analvses, Hazardous Site Evaluation Division, U.S. EPA,

July, 1988 (or most current).

Statement of Work for Inorganics Analysis, U.S. EPA Contract

Laboratory Program, SOW No. 788, July, 1988 (or most current).

Quality Assurance Project Plan (QAPP) containing the analytical
procedures required for evaluation. Each QAPP is specific to a
project.

Requirements:

1.

It is recommended that the reviewer be familiar with the RAS
Inorganics validation process (refer to the Validation Guidelines and
Statement of Work above) prior to evaluating this data. The
evaluation and action criteria described in this SOP are very similar
to the RAS Inorganics validation process.

A1l completed validated data packages must include the following:
a. Data Validation Narrative

b. Validated Results; with data qualifiers added and pages stamped
"VALIDATED".

NOTE: It is not necessary to include the raw data with the completed

validated data package, since a copy of the raw data package already exists in
the project file. Only include raw data if there are major concerns or
deficiencies with the data set.

Procedure:

1.

Screen the data package to see that the samples and analytes
undergoing evaluation concur with what was requested on the "Request
for Data Validation" form (refer to Figure 1). If discrepancies
occur, contact the data management coordinator for clarification prior
to continuing.



Review the QAPP and the specific analytical procedure for the analyte
undergoing evaluation. They will contain:

A summary of the method required and method reference,

The applicable matrices and recommended hold times,

An approximate number of samples and matrix,

Special technical instructions,

Required deliverables,

Data Requirements (Detection Limits, Precision, etc.), and
g. Quality Control Requirements.

- 0O U
e o s e e o

The reviewer must evaluate the data according to the quality control
criteria specified in the QAPP. The evaluation of each analyte, in
most cases, will include a review of the following criteria:

Methodology,

Raw Data/Quality Control Deliverables,
Detection Limits,

Holding Times,

Calibration (Initial and Continuing),
Blanks (Calibration and Preparation),
Laboratory Control Samples (EPA Reference Samples),
Laboratory Duplicates,

Matrix Spikes,

Sample Result Verification,

Field Duplicates,

Other (as specified in the procedure),
Overall Assessment for a Case.

. .

g x4 A QO T D
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Evaluate the data for the criteria above as follows:
METHODOLOGY

Evaluation
1. Examine the data to determine if the acceptable analytical
methodology was used as indicated in the QAPP.

2. Determine if the analytical procedure was followed.

Action

1. If an acceptable analytical method was not used, contact the
Project Manager. It is the Project Manager's responsibility to
inform the reviewer to continue the validation process of the data
as received, or to reject the data. 1In some cases reanalysis or



resampling may be required, however the decision is left up to the
Project Manager. The Project Manager may require that the
reviewer determine the "usability” of the data package as
submitted prior to deciding what formal action should be taken.

2. If the analytical procedure was not followed as stated, use
professional judgement in determining whether the data should be
qualified as estimated or unusable.

RAW DATA/QUALITY CONTROL DELIVERABLES

Evaluation

1. The QAPP will specify what information should be submitted as part
of the data package. Determine whether the data package submitted
is complete as described in the QAPP. Usually the following will
be required:
- Method used,
- Caljbration/standardization information,
- Bench records tabulating the order of analysis of samples,
standards, blanks, duplicates and spikes with the resulting
instrument readouts and final concentrations. Records submitted
should be complete enough such that all results could be
recalculated from this raw data.
- Photocopy of all instrument readouts (strip charts, printer
tapes, etc.)
- Reference (QC) samples to be identified by source, lot numcer
and sample number, with corresponding true values and 95%
confidence 1imits provided.
- Custody records

Action _

1. If the data package is not complete, contact the data management
coordinator. The data management coordinator will contact the
appropriate laboratory or project manager and obtain the

information necessary to complete the evaluation process.
DETECTION LIMITS

Evaluation
1. Evaluate whether the detection limits required in the QAPP were
achieved by the method used.

Action

1. If detection limits were not reported at least to what was
required in the QAPP, review the raw data to determine if the
detection limits were achievable. If they were, recalculate the
data and report results to the required detection limits.

2. If detection limits were not achievable by the laboratory,
determine why (laboratory sensitivity problem or detection limits
unobtainable for the method used. Inform the project manager of



the situation. The project manager will determine whether the
evaluation should be completed.

HOLDING TIMES

Evaluation

1. Determine whether the established holding times were met. The
holding time is established by comparing the DATE SAMPLED with the
DATE OF ANALYSIS found on the raw data. Required hold times
should be noted in the QAPP.

2. Examine the digestion/distillation logs to determine {f samples
were preserved at the proper pH.

Action

1. If hold times were not noted in the QAPP, use the EPA-recommended
hold times and apply these hold times to both water and soil
samples. ‘

2. If holding times and preservation criteria are not met, qualify
all results > Instrument Detection Limit (IDL) and estimated (J)
and results ¢ IDL as estimated (UJ).

3. Use professional judgement in cases where the holding time 1is
grossly exceeded. The expected bias would be low and the reviewer
may determine that results { IDL are unusable (R).

CALIBRATION

Evaluation

1. Verify that the instrument was calibrated daily and each time the
instrument was set up using the correct number of standards and
blank. 1In cases where a curve set-up is not applicable (i.e. a
titrimetric procedure), verify that the titrants were standardized
as required in the procedure.

2. Verify that the correlation coefficient is > 0.995 (unless
otherwise specified). _

3. Verify that the calibration verification standards (ICV/CCV) were
run at the appropriate frequency and that results were within
acceptable limits as stated in the QAPP.

4, Recalculate approximately 10% of the ICV/CCV using the following

equation:
¥R = Found x 100
True

Due to possible rounding discrepancies, allow results to fall
within 1% of the contract windows.

Action




If the minimum number of standards as required in the QAPP were
not used for initial calibration, or if the instrument was not
calibrated daily and each time the instrument was set up, qualify
the data as unusable (R).

If the correlation coefficient is € 0.995 (or as specified in the
QAPP), qualify results > IDL as estimated (J) and results > IDL as
estimated (UJ).

If standardization of titrants was required and not performed, use
professional judgement in qualifying the data. The reviewer
should review ICV/CCV, EPA reference sample results and other
criteria prior to determining if the data should be qualified as
estimated (J if > IDL; UJ if ¢ IDL) or unusable (R).

If the ICV/CCV %R falls outside the acceptable limits, use
professional judgement to qualify associated samples. If possible,
indicate the bias in the review. The following guidelines may
assist the reviewer in qualifying the data:

- If the ICV/CCV %R is significantly greater than the upper
control 1limit (UCL), qualify associated results D> IDL as unusable
(R); results ¢ IDL are acceptable.

- If the ICY/CCV %R is significantly lower than the lower control
limit (LCL), qualify all associated data as unuseable (R)

- If the ICV/CCY %R are outside the acceptable limits, yet
relatively close to the limits, qualify associated results as
estimated (J if > IDL; UJ if C IDL and the ¥R is below the LCL).

BLANKS

Evaluation
1.

Review the raw data for all blanks and verify the results were
accurately reported.

No contaminants should be found in the blanks (i.e. all blank
results should be < IDL).

Positive blank results must not be corrected by subtracting off

" the blank value from the sample results.

Action
1.

Sample results > IDL but less than 5 times the maximum
concentration found in any blank should be qualified as not
detected (U).

Any blank with a negative result whose absolute value is > IDL
must be carefully evaluated to determine if the sample data is
biased in any way.



LABORATORY CONTROL SAMPLES (EPA REFERENCE SAMPLES)

Evaluation :

1. The laboratory control sample (LCS) serves as a monitor of the
overall performance of the analysis including all preparation
steps. Review the LCS and verify that the results fall within the
control limits required. (If no limits noted, use 80-120% for the
control limits.)

2. Check the raw data to verify the reported recoveries. Recalculate
one or more recoveries (%R) using the following equation:

LCS %R = LCS Found x 100
LCS True

Action

1. If results are € IDL and the LCS recovery is above the UCL, the
data are acceptable.

2. If the LCS recovery for any analyte falls within the range of
50-LCL, or > UCL, qualify results > IDL as estimated (J).

3. If results are { IDL and the LCS recovery falls within the range
of 50-LCL, qualify the affected results as estimated (UJ).

4, If the LCS recovery results are < 50%, qualify the data for the
affected analytes as unusable (R).

5. 1If a LCS was required and not run, use professional judgement to
determine whether the data is estimated (J) or unusable (R).

LABORATORY DUPLICATES

Evaluation

1. Review the duplicate data and verify that the results fall within
the criteria required. If no criteria exist, use the limits of
20% for the Relative Percent Difference (RPD) or + IDL if results
are { 5x IDL (35 RPD or + 2x IDL if > 5x IDL for soils).

2. Review the data and verify that the duplicate analysis was not
performed on a field blank.

3. Check the raw data and recalculate one or more RPD using the
following:



RPD = _]S-D] x 100

(S+D)/2
where, S = Original sample value
D = Duplicate sample value.
Action
1. If duplicate analysis results for a particular analyte fall
outside the appropriate control windows, qualify the results for
that analyte in all associated samples of the same sample matrix
as estimated (J).
2. If the field blank was used for duplicate analysis, carefully

evaluate all other quality control data and use professional
judgement in evaluating the data.

MATRIX SPIKES

Evaluation

1. Review the matrix spike data and verify that the results fall
within the limits specified. If no criteria exists, use the
1imits of 75-125% for both water and soil matrices.

2. Check the raw data and recalculate the % Recovery of at least 1C%
of the data. Use the following equation to verify that the
results were calculated correctly:

%R = (SSR - SR) x 100
SA
Where, SSR = Spiked Sample Result
SR = Sample Result
SA = Spike Added

3. Review the data and verify that the field blank was not used for
the spike analysis.

Action

1. If the spike recovery is > 125% (or > UCL stated in the procedure)
and the sample results are { IDL, the data is acceptable for use.

2. If the spike recovery is > 125% or < 75% (> UCL or ¢ LCL stated in
the procedure) and the sample results are > IDL, qualify the data
for these samples as estimated (J).

3. If the spike recovery falls within the range of 30-74% (30-LCL)
and the sample results are < IDL, qualify the data for these
samples as estimated (UJ).

4. If any spike recovery results are € 30% and the sample results are

{ IDL, qualify the data for these samples as unusable (R).



5. In cases where more than one spike analysis was performed and cne
or more %R results were outside acceptable ranges, use
professional judgement when qualifying the data. Matrix spikes
should be performed on each sample matrix. Qualify data of
similar matrix as the spiked sample if different matrices in the
data package.

6. If the field blank was used for the spike analysis, carefully
evaluate all other quality control criteria and use professional
judgement in evaluating the data.

SAMPLE RESULT VERIFICATION

Evaluation

1. Examine the raw data to verify the analyte quantitation was
calculated as stated in the procedure. Re-calculate a minimum of
10% of the sample results to verify results were calculated
correctly.

2. Examine the raw data for anomalies such as baseline drift,
negative absorbances (indicative of interfences), omissions, etc.

3. Verify there are no transcription or reduction errors (dilutions,
percent solids, sample weights) on at least 10% of the samples.

4, Verify that all results fall within the calibrated range.

Action

1. If any discrepancies are found and can be corrected, make the
corrections and note. Increase the level of quality control if
necessary. If the discrepancy cannot be resolved by the reviewer,
contact the data management coordinator. The laboratory or
appropriate agency will be contacted and the information necessary
to complete the evaluation will be requested. The project manager
should be informed of the delay in the validation process. If any
discrepancy remains unresolved, use professional judgement in
qualifying the data.

FIELD DUPLICATES

Evaluation

1. Field duplicate samples measure field and lab precision and
therefore the results may have more variability than lab
duplicates. Review the field duplicate data and calculate the
RPD. No criteria exists for evaluating the data.

Action -

1. If the RPD is > 50%, note in the narrative. Use professional
Jjudgement in qualifying any data. Review the raw data to verify
that no reduction errors exist. This is to verify that the
discrepancy is due to sampling techniques (sampling, preservation,



filtering, etc.) rather than laboratory error. Make notation of
the discrepancy in the narrative.

OTHER (as specified in the procedure)

Evaluation

1. Review the procedure for any other quality control criteria not
covered under the above sections. Examples of additional
jnformation required may be: ICP interference check samples,
special AA quality control checks, distilled/digested blanks and
standards, standardization, specific methodology requests for
different concentration levels, etc..

Action
1. If specific quality control criteria were required and not
followed, the project manager should be informed.

2. If the data was outside the acceptable ranges, use professional
judgement in qualifying the data. Clearly identify your action
and justification of the action in the narrative.

OVERALL ASSESSMENT FOR A CASE

1. It is appropriate for the reviewer to make professional judgements
and express concerns and comments on the validity of the overal)
data package. This is particularly appropriate when several QC
criteria are outside specifications. It is the reviewers
responsibility to thoroughly document and explain all data
validation qualifiers added to the data.

2. The following is a summary of data validation qualifier
definitions which can be used in evaluating the data:

U The material was analyzed for, but was not detected above the
level of the associated value. The associated value is either
the sample quantitation limit or the sample detection limit.

J The associated value is an estimated quantity due to quality
control criteria not being met.

R  The data are unusable. The analyte may or may not be present.

UJ The material was analyzed for, but was not detected. The
associated value is an estimate and may be inaccurate or
imprecise.

Once the data has been evaluated against all of the points described in
part 4, the evaluator can prepare the data validation narrative.

The data validation narrative should be a summary of the data quality
indicating any problems or deficiencies found with the data set. If



10.

11.

possible, on data qualified as estimated, note if the data is biased
high or low. It is easiest to discuss each analyte separately. Refer
to Figure 2 for the form to be used when writing the data validation
narrative,.

Record any data validation qualifiers (DVQ) to the left of the results
on the analytical report. The laboratory qualifiers (LQ) will usually
recorded to the right of the result by the laboratory who performed the
analytical work. A copy of the lab qualifier definitions should be
supplied with the data. Data entry people need to be able to
distinguish between DVQ and LQ, so note location of qualifiers if
located other than above.

Record the sample ID and date sampled as noted on the Chain of Custody
on the analytical report.

Hilight POSITIVE-HIT data with a hilighter.

Stamp all of the analytical reports "VALIDATED". A “VALIDATED" stamp
can be obtained from the data management coordinator.

'Sign and date the Data Validation Request Form.

A quality control review needs to be performed on the validated data
package. The entire validated data package (including raw data,
evaluator's notes and narrative) should be submitted to the QC reviewer
for a final review.

Quality Control Review:

1.

The purpose of this quality control review is to verify that the data
were validated according to the guidelines above, that all data
validation qualifiers were added and also that the narrative is
complete.

Review the validated data package for comp]eteness. The data package
should contain the following:

- Data Validation Request Form
- Inorganic Data Validation Narrative
- Validated Analytical Results

" Verify that results exist for all samples and all analytes requested in

the data package.

Review the data validation narrative with the validated results for
consistency, f.e., if the narrative stated that a particular analyte
was qualified, verify that the qualifier has been recorded with the
associated data. Check approximately 10% of the qualifiers. If
discrepancies are found, increase the level of QC checks.
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Review the narrative; check that the data has been evaluated eccording
to the quality control criteria specified in the QAPP.

Verify that all positive-hit data have been hilighted and that the
sample descriptions and sampling dates have been recorded on every
result page.

Verify that the reviewer has signed and dated the validated data
package.

If no discrepancies exist, sign and date the Data Validation Request
Form. If the data package requires clarification, review the raw data
and/or obtain clarification from the reviewer.

Deliver the final validated data package to the Data Management
Coordinator when the quality control review is completed.

Recycle any raw data. Raw data is not submitted with the final
validated data package.
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